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Abstract 
Climate change poses a number of challenges for the global tourism industry, with 
site-specific issues for many tourism destinations. The snow-based tourism industry is 
particularly vulnerable to the consequences of climate change, notably through rising 
temperatures and alterations in natural precipitation patterns. Afriski is a mountain ski 
resort established in the Lesotho Highlands that is facing the challenges of a changing 
climate. Afriski is a unique tourism experience as one of only two ski resorts in sub-
Saharan Africa. This resort is actively addressing the challenges of climate change 
through the artificial production of snow, the temporal manipulation of the skiing 
season and through diversifying their tourist product offerings. Adaptation 
mechanisms implemented as a means of addressing climate change are critical to the 
longevity and success of snow-based tourism resorts and for the tourism industry in 
general. This study makes use of a mixed-method approach comprising face-to-face, 
semi-formal interviews with managerial stakeholders, questionnaire surveys 
completed by tourists and an analysis of climatically relevant comments posted to 
TripAdvisor. Tourist perceptions, as determined by this study, showed general 
concerns regarding climate change and tourism. Tourist perceptions however, also 
revealed high levels of satisfaction regarding the adaptation mechanisms 
implemented in order to address the challenges of climate change. This unique case 
study investigates the impacts of climate change on a snow-based resort in southern 
Africa while contributing to the body of research on climate change and tourism in the 
global south.  
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Chapter 1: Introduction 
1.1 Background  
1.1.1 Snow Tourism 
Tourism is among the fastest growing global industries, and as such, is an essential 
contributor to economic development (de Freitas, 2017). Tourism creates 
opportunities for employment through integrating local people into the economy and 
encourages foreign investment through attracting travellers from around the world 
(Sokhanvar, Çiftçioğlu and Javid, 2018). Tourism, as an industry, comprises various 
tourist activities and attractions that vary from coastal tourism to business tourism, 
adventure tourism, cultural and heritage tourism and snow-based tourism amongst 
others (Simpson et al., 2008; Rogerson and Visser, 2011). Snow tourism is a sector 
within the tourism industry that is based in snow-dependent activities such as 
snowboarding, snowshoeing, tubing and, most commonly, skiing (Dawson and Scott, 
2013). Ski resorts as the predominant destinations for winter-based tourists are 
commonly located in Europe, Asia, North and South America, New Zealand and 
Australia and are generally found at high-altitudes (Pickering, Castley and Burtt, 2009). 
Snow-based tourism on an international scale has been facing the challenges of 
environmental variability and as such has been investing in and developing adaptation 
strategies for many years so as to ensure reliable snow seasons (Scott, 2005). Snow-
based tourist destinations and ski resorts have different levels of vulnerability towards 
climate change that depend on their location, altitude and most importantly their 
resources and capacity for adaptation, as these adaptive mechanisms are generally 
expensive practices (Dawson and Scott, 2013).  
 
Snow-based tourism is not a dominant form of tourism within Africa as it occurs 
infrequently. However, there are marginalised alpine areas within this continent 
(Hoogendoorn and Fitchett, 2018b). The most notable areas and designated ski 
resorts located in southern Africa are Tiffindell Ski Resort and Afriski in Lesotho 
(Camillo, 2015). Snow is a highly vulnerable resource that is notably affected, by 
climate change and the associated rising temperatures and changing precipitation 
patterns (Steiger, 2011). The extreme sensitivity of the snow tourism industry, towards 
climate change, has resulted in the substantial implementation of adaptation 
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mechanisms such as the artificial production of snow (Steiger et al., 2017). The Afriski 
resort in Lesotho has implemented the technique of snowmaking since 2001 as a 
means to ensure successful and reliable winter skiing seasons, as such it reflects the 
adaption technique implemented globally (see Steiger and Mayer, 2008).  
 
1.1.2 Climate Change 
Climate change is a general trend of warming temperatures that is occurring 
worldwide, with a wide variety of impacts that significantly threaten natural resources, 
water availability and human health among other essential socio-economic and 
environmental considerations (Intergovernmental Panel on Climate Change [IPCC], 
2018a). This natural phenomenon is exacerbated by anthropogenic activities and has 
led to amplified consequences within the past century that have a range of impacts for 
various industries globally (Simpson et al., 2008). Global warming is intensified 
through anthropogenic contributions since pre-industrial times and it is projected that 
this warming due to past and ongoing emissions will increase temperatures by 
approximately 0.2°C per decade (IPCC, 2018a). Climate change poses challenges to 
the global community and as such it should be studied and responded to, through 
implementing adaptive strategies that ensure worldwide sustainability (Perkins et al., 
2018). Recent literature predicts that due to anthropogenic contributions, 
temperatures will increase, but it is unlikely that the increase will exceed 0.5°C over 
the next two to three decades (IPCC, 2018a).  
 
Globally, climate change can present environmental changes that vary from sea levels 
rising to altered precipitation rates amongst other factors (Schmude et al., 2018). The 
key threats of climate change include hazardous conditions for unique ecosystems 
and the loss of biodiversity. Extreme weather events and natural disasters may 
become more frequent and intense (Gössling and Hall, 2006; Zeppel, 2012; Li, Wen 
and Ying, 2018). These are heightened through the uneven distribution of climate 
change hazards and vulnerability as well as large-scale singular events such as the 
melting of the Antarctic ice sheets (IPCC, 2018a). The consequences of climate 
change are challenging and complicated and have an impact on all facets of human 
life, therefore adaptation is essential (see Kaján and Saarinen, 2013). These 
consequences vary from influencing social and political situations to economic and 
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environmental considerations, all of which occur within a spectrum of individual, to 
local, national and international scales of influence (Craig and Feng, 2018). 
 
While there are commonalities in global environmental change, with the presence of 
warming temperatures occurring worldwide, the African experience of climate change 
is distinctive (see IPCC, 2018b). Climate change is particularly hazardous to the high-
risk, vulnerable nations in sub-Saharan Africa, as the consequences of a changing 
environment are met with poor infrastructure and resources, which compound existing 
challenges to development (Ford et al., 2014). Unpredictable weather conditions and 
increased frequency and intensity of climate extremes (Becken, Zammit and Hendrikx, 
2014), can amplify the hazardous and challenging environmental conditions that 
currently exist in Africa. Increasing temperatures and changing precipitation patterns 
which are projected as a result of climate change, will intensify the existing conditions 
of drought, flooding, famine, poor agricultural yields and food insecurity amongst other 
tribulations (Connolly-Boutin and Smit, 2015). This can have further consequences, 
through added pressures on dwindling resources, which can augment social issues 
such as displacement and conflict (ACTSA, 2009). 
 
1.1.3 Tourism and Industry Vulnerability to Climate Change 
Globally, climate change creates vulnerability within various sectors, the most notably 
affected in southern Africa being agriculture and fisheries, which result in both 
biophysical and economic consequences (Dey et al., 2016). The negative impacts of 
climate change that are experienced by various global industries can create significant 
challenges for sustainable development. For example, fisheries create job 
opportunities and encourage economic development, while simultaneously 
contributing to reducing food insecurity (see Barange et al., 2014). Climate change 
creates significant risks that negatively impact industries such as fishing with issues 
that range from sea level rise, increased extreme weather events, to changes in 
ecosystem productivity amongst others (see Sumaila et al., 2011). The agricultural 
industry plays a similar role in feeding the worlds’ population while also suffering the 
effects of climate change. Climate change affects agricultural productivity through 
increasing temperatures, changes in precipitation and climate variability, amongst 
other impacts, which can significantly disrupt sustainable development (see Karimi, 
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Karami and Keshavarz, 2018; Neset et al., 2018). The negative impacts on industries 
such as fishing and agriculture show how climate change increases the vulnerability 
of many industries, and by extension a country’s success in general. 
 
Both globally and specifically from an African perspective, climate change is a grave 
concern for many sectors of society that varying their fishing and agricultural sectors 
to the tourism sector (IPCC, 2018b). By affecting these industries and their associated 
infrastructure, climate change is a serious threat to economic growth and development 
(Action for Southern Africa (ACTSA), 2009). This is particularly relevant to developing 
nations that have poor infrastructure to start with, met with limited resources to restore 
and replace damaged structures (see Ashraf, Glaeser and Ponzetto, 2016). There are 
a number of agrarian economies that are reliant on agriculture as an economic 
revenue. The agricultural sector can contribute significantly to the national gross 
domestic product (GDP) of a country, stimulating economic development and 
prosperity (see Olayide and Alabi, 2018). Climate change challenges and threatens 
both crop and fishery dependent nations in southern Africa and can stimulate other 
serious issues such as a nation’s health and human rights as well as their national 
sense of security (ACTSA, 2009). 
 
On a global scale, tourism is another industry that is particularly vulnerable to the 
effects and challenges of climate change, notably tourism based on environmental 
attractions (Yu, Schwartz and Walsh, 2009). There is a relationship of dependency 
between weather, recreation and profitability within the context of global tourism that 
dictates tourist demand and flow (Moreno, 2010). Climate change threatens this 
balance through weather variability. With a combination of unpredictable or unreliable 
weather conditions and increased intensity and frequency of extreme weather events, 
recreational activities can be limited, additionally, tourist satisfaction, attraction, 
comfort and sense of security are reduced (Michailidou, Vlachokostas and 
Moussiopoulos, 2016). This impacts on profitability if the tourist destination becomes 
less attractive to travellers. Climate change can have significant impacts on the 
international tourism industry as it can influence various tourist activities (Hall, 
Gössling and Scott, 2012). While tourism destinations use natural features to create 
attractive destinations for tourists, they also have a variety of tourist activities that are 
offered which interact with these environments to further attract potential tourists (Yu 
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et al., 2009). For example, rising temperatures and other climatic changes as a result 
of climate change, can lead to a reduction in natural snowfall. This can limit ski resorts’ 
capacity to offer their full range of snow-based activities and as a result their tourist 
offerings may become limited and more elite (Burns and Bibbings, 2009). 
Simultaneously, extreme temperatures and diminishing water resources can lead to a 
reduced number of safari or wildlife viewing tourists in southern Africa (see Saarinen 
et al., 2012). 
 
Furthermore, climate change can affect tourism through altering the destination image 
of a tourism location, as well as through its interaction with the relationship between 
climate, weather and tourist travel decision making (Gössling et al., 2006). 
Environmental conditions, especially the weather, can influence the timing, duration 
and destination location chosen by tourists in addition their overall level of satisfaction 
(Scott, Gössling and De Freitas, 2008; Bruwer and Joy, 2017). Tourist satisfaction is 
closely linked to the perceived and predicted conditions at their travel destination and 
the comparison of such with the actual experience of the environment in reality (Jopp 
et al., 2014). Unexpected conditions, encouraged by a changing climate, such as rain, 
cold, torridity, wind, droughts or floods amongst other weather conditions could lead 
to tourist discomfort and dissatisfaction and could also damage tourist infrastructures 
(Scott et al., 2008; Chinowsky et al., 2014). 
 
The tourism industry can suffer a variety of both direct and indirect consequences of 
climate change that vary from insurance costs, rising sea levels, alterations or 
destruction of both natural features and infrastructure. This is in addition to tourists’ 
decisions about their length of stay and their overall satisfaction with the experience 
(Njoroge, 2015a). A changing climate can also lead to adverse consequences for 
tourism infrastructure, most notably within coastal regions, due to the rise in sea level 
and increased coastal erosion as a result (Sagoe-Addy and Appeaning Addo, 2012). 
Coastal tourism is threatened by sea level rise, increasing temperatures, 
uncomfortable heat, frequent rainfall and biodiversity loss through coral bleaching 
(Gössling and Hall, 2006; Zeppel, 2012). Winter-based tourist destinations suffer from 
rising temperatures, reduction in snow quality and quantities as well as reduced 
duration of the winter season (Hoogendoorn and Fitchett, 2016). Nature-based tourism 
is rooted in the attractions of natural features, for example mountains, beaches and 
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forests (Yu et al., 2009). These natural resources are greatly threatened by climate 
change, which is presented as altered geography and changing ecosystems (Yu et 
al., 2009). Tourism combines human activities with climate, topography and various 
animal and plant species to create an environment that is attractive to potential tourists 
(Steyn and Spencer 2012). 
 
In order to adapt and manage the challenges of global climate change, there are a few 
strategies that can be implemented. These include further research that is specialised 
to the local experiences of climate change at each location and empowering to local 
communities (Kaján and Saarinen, 2013). Stakeholders need to play a role in 
adaptation by understanding and predicting the flexibility and changes in behaviour or 
activities of tourists (Dawson and Scott, 2010). Furthermore, stakeholders can create 
or engage with policies and frameworks as a means of controlling, limiting, managing 
and adapting to the challenges of climate change (see Kaján and Saarinen, 2013). 
Specifically, with regards to the snow-dependent winter tourism industry, adaptation 
can take the form of changing winter season beginning and end dates, diversification 
of tourist product offerings and the artificial production of snow (Hewer and Gough, 
2018). 
 
From an African perspective, climate change holds more specific challenges and 
concerns for the tourism industry (see Sifolo and Henama, 2017). The challenges of 
climate change are amplified in many African countries due to their high levels of 
poverty, and limited adaptation capacities caused by both limited resources as well as 
infrastructural and institutional weaknesses (ACTSA, 2009). With respect to the 
southern African tourism industry, issues of rising temperatures and changing 
precipitation patterns can negatively impact the tourist activities and offerings 
(Njoroge, 2015a). Many southern African countries offer outdoor tourist attractions 
such as beaches, national parks, for example the Kruger National Park in South Africa, 
and mountain hiking trails amongst various others (Fitchett, Robinson and 
Hoogendoorn, 2017; Grünewald, Schleuning and Böhning-Gaese, 2016). These 
attractions are both highly dependent on and influenced by climatic conditions and are 
vulnerable to climate change. Tourists’ sensitivity towards changing environmental 
conditions can play an important role in their travel decisions (Scott et al., 2008). In 
the context of southern Africa, focused towards outdoor tourism, climate change is 
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relevant to tourist choices as their high sensitivity towards issues of increasing 
temperatures and uncomfortable heat in addition to precipitation changes and 
unexpected rainfall which would significantly decrease participation (Yu et al., 2009). 
Natural attractions and features can also be significantly damaged and made 
undesirable through the loss of biodiversity, where the loss of plant and wildlife species 
significantly reduces this tourism resource and attractiveness and consequently the 
number of tourists (Abrams, Abrams and Abrams, 2018). When looking into snow 
tourism, specifically within the context of southern Africa, this is not a common or 
widespread concern. However, in Lesotho and at high-altitude locations such as 
Afriski, snow-tourism is offered and is also directly vulnerable to the threats of a 
changing and warming climate.  
 
1.2 Rationale  
Lesotho is a developing nation that has some dependency on their tourism industry 
as an economic revenue. A large percentage of Lesotho’s economic base and 
financial capital is derived from its tourism industry, with a specific emphasis on large 
scale resorts, by regional standards, such as Afriski (Camillo, 2015). The tourism 
industry of Lesotho is based largely in nature-based, cultural and heritage tourism. 
Lesotho is culturally rich and has environmentally diverse resources that are attractive 
to both foreign and domestic travellers (Morgan-Jarvis, 2018b). The vulnerability of 
nature-based tourism has been discussed above and is directly relevant to the 
challenges of climate change to the tourism industry of Lesotho, as it is largely 
comprised nature-based tourism, with special emphasis on their Maloti–Drakensberg 
transfrontier conservation area (see Büscher, 2010). As such, Lesotho is susceptible 
to the effects of a globally changing climate and its threats to the national tourism 
industry. Furthermore, there has been no research into tourism in general at Afriski 
and no research into the impacts of climate change thereon. It is for this reason that 
research into tourism and climate change, in addition to mechanisms of adapting or 
managing the consequences of climate change, are essential to ensure the prosperity 
of Lesotho and specifically its tourism industry.  
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1.2.1 Gaps in Literature 
Snow-based tourism research is dominated by research conducted in the global north, 
while these studies are very limited within the context of the global south 
(Hoogendoorn and Fitchett, 2016). Research into tourism in southern Africa is 
dominated by studies based on summer-based tourism activities as well as cultural 
heritage tourism, ecotourism and adventure tourism amongst others (Magi and 
Nzama, 2002; Hoogendoorn and Rogerson, 2015). There is very little research into 
winter-based tourism and even less research that investigates the role of snow-based 
tourism in this region. Additionally, this sub-discipline of tourism research in the 
southern hemisphere is dominated by studies centred around South Africa and to a 
lesser extent Botswana, resulting in a need for research focused on other southern 
African countries (Hoogendoorn and Rogerson, 2016). There are an extremely limited 
number of studies based on investigations into the tourism industry of Lesotho and 
virtually no research into the snow-based tourism industry of Lesotho. Thus, this work 
aims to address this missing niche by being the first investigation into snow-based 
tourism in southern Africa while examining the relationship between global 
environmental change and the tourism industry. 
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1.3 Aims and Objectives 
The aim of this work is to explore the threat of climate change to snow tourism at 
Afriski, Lesotho. This research hopes to address a missing academic gap where snow-
based tourism can be examined from a southern African perspective that highlights 
the presence of a winter-based tourism industry in this region. Additionally, this work 
hopes to extend the research database into southern African tourism beyond the 
country of South Africa, especially by highlighting the unique tourism experience 
offered by Afriski, Lesotho. These aims will be addressed by this research as will the 
following objectives: 
 
1. To determine the perceptions and concerns, about climate change among tourists 
and management. 
 
2. To explore current adaptation methods to ensure snow production in adverse 
weather conditions, and various strategies for short, medium and long-term 
periods.  
 
3. To investigate the attractiveness of alternative non-snow-reliant activities among 
tourists and management.  
 
1.4 Overview of the Dissertation 
 Chapter 2: Literature Review 
This chapter is an investigation into the existing literature relating to the topic of 
climate change and tourism. The reviewed literature will concentrate on the 
themes of climate change and tourism globally followed by climate change and 
tourism specifically in southern Africa and snow tourism and climate change 
globally.  
 
 Chapter 3: Study Site 
Chapter three investigates the study site with a detailed description of the study 
location based in Lesotho with an analysis of its geography, population and 
demographics, current climate, climate history and climate change and tourism. 
This, as well as a description of the Afriski Mountain resort itself.   
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 Chapter 4: Methodology  
The fourth chapter addresses the methodology implemented in order to conduct 
this study. A mixed-method approach was used that comprised face-to-face, 
semi-formal interviews with managerial stakeholders of the resort, 
questionnaire surveys of guests visiting the resort, in addition to an analysis of 
climatically relevant comments posted online to the TripAdvisor platform. The 
methodology outlines the methodological theory, interview techniques and 
additional research techniques and a description of both the quantitative and 
qualitative analysis employed within this research.  
 
 Chapter 5: Results 
Chapter five, the results, provides a detailed analysis into the findings obtained 
from the three sample groups questioned and a comparison between their 
commonalities and significant differences.  
 
 Chapter 6: Discussion 
These results are then contextualised by a discussion as chapter six, which 
investigates their relevance and significance as findings in relation to globally 
established findings from other research publications.  
 
 Chapter 7: Conclusion 
The final chapter of this work and concludes with a summary and synthesis of 
the research and suggests further avenues of study regarding environmental 
change and snow-based tourism in Africa and for tourism in general based in 
Lesotho. 
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Chapter 2: Literature Review 
Climate change is a global phenomenon that occurs naturally. However, due to 
anthropogenic behaviours and activities the impacts of this phenomenon have 
intensified over the past century (Simpson et al., 2008). Climate change is 
exacerbated through the mass consumption of natural resources, extreme 
deforestation and desertification as well as the creation of waste at alarming levels 
through both human consumption and production processes (Gössling and Peeters, 
2015). One of the most challenging consequences of climate change is the process of 
global warming, which is amplified by anthropogenic contributions. Due to these 
contributions it is predicted that temperatures will increase by approximately 0.2°C per 
decade (IPCC, 2018a). Through these and other human activities global climate 
change has become a grave concern for many industries and the way in which 
humanity experiences and interacts with the natural world (Wilbanks et al., 2007; Levy, 
Sidel and Patz, 2017). This phenomenon affects both the balance and interaction 
between humanity, their lives and the world within which these relationships exist 
(Levy and Patz, 2015).  
There are two primary issues that this literature review aims to address. First, while 
much research has been conducted in the Northern Hemisphere exploring the impacts 
of climate change on tourist activities, there is significantly less research within the 
wider context of the global South (Hoogendoorn and Fitchett, 2016). Within the African 
continent, climate change and tourism research has been dominated by studies in 
South Africa (Rogerson and Visser, 2011) and to a lesser extent Botswana, Namibia 
(Hambira et al., 2013; Muchapondwa and Stage, 2013; Tervo-Kankare et al., 2017) 
and Zambia (Dube and Nhamo, 2018b). There is almost no published research from 
other southern African countries such as Lesotho which is where this study is focused.  
In addition to this southern African perspective, there is concern that research on the 
summer tourism sector, regarding sun-dependent outdoor and beach tourism, far 
outweigh studies based in winter. More specifically, snow-based tourism which is 
almost unheard of in the southern African tourism literature. There are a number of 
“major regional knowledge gaps on the sensitivity of tourism to climate variability and 
change in developing nations, notably Africa, South-East Asia and Latin America” that 
need to be addressed within the global climate change and tourism research database 
(Scott and Lemieux, 2010:176). This work aims to address this missing niche by 
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exploring snow-based tourism in southern Africa while examining the relationship 
between global environmental change and the tourism industry. 
 
2.1 Climate Change and Tourism Globally  
Tourism is both a relevant and important industry as it is an instrumental means of 
strengthening and supporting populations and economies, which are often vulnerable, 
through enabling sustainable development (Singh and Mishra, 2004). As one of the 
fastest growing industries globally, tourism is often pivotal to both the enhancement of 
economic stability and nation-wide development (De Freitas, 2017). Tourism is a 
means of integrating local people into the economy while encouraging foreign 
investments and creating opportunities for employment (Reed and Sikobela, 2017; 
Dube and Nhamo, 2018a). Simultaneously, tourism invests in and protects natural 
resources by presenting them as iconic attractions that should be conserved. An 
‘environmental paradox’ has been identified with tourism relying heavily on high quality 
natural resources as a tourism incentive, but the consumption of these resources 
creates stress for the industry and reduces its own longevity and potential for success 
in the future (Jarvis, Stoeckl and Liu, 2016). There is thus a direct interdependence 
between the environment and tourism (Okello and Yerian, 2009). By extension, as the 
environment is manipulated and altered through climate change, tourism will be 
directly impacted by a changing climate. It is important to investigate the connection 
between tourism and climate change from a global perspective, as the interaction of 
these two aspects creates significant results that vary in both magnitude and nature 
(Becken and Hay, 2007). 
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2.1.1 Tourism’s Contribution to Climate Change 
While it has been well documented that climate and weather are factors that play a 
highly influential role within the tourism industry (Gössling and Hall, 2006; Scott et al., 
2008; Kaján and Saarinen, 2013), it is also important to acknowledge that tourism as 
an industry can significantly contribute to a changing climate (Becken and Clapcott, 
2011). Travel behaviours and demands of tourists, including the extensive use of 
transportation, notably aeroplanes, deforestation and the clearing of land for tourist 
infrastructural improvements, amongst various other activities, result in the amplified 
production of greenhouse gasses (Sajjad et al., 2014; Njoroge, 2015a). The significant 
emissions of these greenhouse gasses amplify the global warming effect, intensifying 
the extent of climate change and the contribution of these gases by tourism are so 
sever they have resulted in several climate policies being introduced within the 
industry (Gössling and Schumacher, 2010). These policies are generally aimed at 
reducing the contribution of the tourism industry to climate change, while 
simultaneously placing financial and other constraints on the industry which in turn 
results in the environment further impacting and controlling tourism from an additional 
perspective (Gössling, Peeters and Scott, 2008). An insidious cycle is created where 
tourism intensifies climate change while climate change simultaneously impacts global 
tourism negatively, forcing its need for transformation and consistent adaptation. 
 
2.1.2 Seasonality, Travel Decisions and Tourist Satisfaction 
Weather and climate factors have a direct impact on seasonality, tourist behaviours 
and travel decisions in addition to the physical experience and level of satisfaction 
amongst visiting tourists (Scott et al., 2008). Seasonality is determined by both natural 
and institutional factors that incorporate social, ethnic and religious consideration in 
conjunction with naturally occurring climate and weather conditions (Higham and 
Hinch, 2002). Both weather and climate are features that directly influence seasonality, 
as the physical conditions tourists would experience determines the time frame and 
concepts of off and peak season for travellers (Baum and Lundtorp, 2001). For 
example, warmer weather and climate conditions can extend summer peak seasons 
or winter off seasons while shortening winter peak seasons. This impact is particularly 
significant when tourist destinations are dependent on natural resources such as snow 
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or wind, which are climatic factors within tourist seasons that allow for the specific 
attraction or activity to occur (Gómez Martín, 2005).  
Additionally, climate change affects tourist behaviours and decision making. Tourists 
often travel with the intention of experiencing a specific environment or to make use 
of specific natural resources that are unique and seasonally dependent at the 
destination, such as snow (Ayscue et al., 2015). Additionally, weather conditions such 
as precipitation, wind, humidity and temperature can directly impact on both the tourist 
experience as well as their choice of activities whilst travelling. For example, wind is 
necessary for kite-surfing and warm temperatures can ensure an enjoyable trip to the 
coast (Moreno and Amelung, 2009). Thus, environmental conditions can serve as the 
dominant motivation for travel and have a direct influence on the overall experience 
and satisfaction of the trip for the traveller. In this way climate and by extension climate 
change has a direct impact on both tourist behaviours and decision making as their 
expectations of the destination conditions and experience are directly altered through 
a changing environment (Pham, Simmons and Spurr, 2010). Tourist satisfaction levels 
can be directly linked with their expectations and perceptions of what they believe their 
experience should or would be when compared to what they encounter in reality (Jopp 
et al., 2014). 
 
2.1.3 The Effects of Climate Change for Specific Tourism Industries 
Tourism activities vary in nature with activities extending from sun, sand and sea 
activities, to business tourism as well as snow-based tourism, which is the dominant 
focus of this research (Simpson et al., 2008). However, climate factors have significant 
impacts on many of these various forms of tourism and as a result dramatically 
influence much of the industry as a whole (Scott, De Freitas and Matzarakis, 2008b), 
often through the locations’ increased vulnerability towards climate change (Scott et 
al., 2015). According to Scott, Gössling and De Freitas, (2008) the influence of climate 
change is specific to each tourism location’s context, and can result in altered tourist 
perceptions, decision-making, temperatures and precipitation levels amongst other 
factors within each destination’s specific context. 
It is argued that coastal environments are the natural environment that is most affected 
by human activity within the contemporary timescale, by means of climate change and 
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specifically through consequent rising sea levels (Oyedotun, Ruiz-Luna and Navarro-
Hernández, 2018). Beach tourism is affected by climate change through a number of 
direct and indirect factors, including and dominantly the increase in global 
temperatures and the resultant predicament of increased precipitation and sea levels 
rise (Agnew and Viner, 2001). This is directly relevant to coastal tourism as metres of 
the beachfront are lost, low lying beachfront structures become water damaged and 
salt water intrusion into freshwater bodies, such as estuaries, occurs. This leads to the 
destruction of coastal habitats and natural resources leading to a significant decrease 
in biodiversity, all of which are great environmental losses within the coastal tourism 
industry (Nicholls et al., 2007). Furthermore, both sea surface temperatures and 
atmospheric temperatures are increasing, which results in further loss of biodiversity 
within marine ecosystems through the predicament of coral bleaching as well as 
increased precipitation levels (Gössling and Hall, 2006; Zeppel, 2012). This is 
dangerous as warmer temperatures and more rainfall can result in more intense, 
frequent and prolonged occurrences of extreme weather events such as tropical 
cyclones (Walsh et al., 2015). Changes in the thermodynamic environment, induced 
by climate change, will result in tropical cyclones that are more intense and with 
greater precipitation rates in the future (Knutson and Tuleya, 2004). This sector is 
further at risk of reduced tourist visitation due to amplified warm temperatures, which 
can lead to extreme torridity and heatwaves which are often undesirable and 
unattractive to visiting tourists (Rutty and Scott, 2010).  
Beyond coastal tourism, the impacts of climate change affect various other tourism 
activities, and as a global phenomenon it creates a wide range of environmental 
impacts. This includes both warmer summers and warmer winters, which result in 
several extreme weather events, beyond the issue of melting glaciers that result in sea 
level rise (see Francis, Vavrus and Cohen, 2017). An increased frequency and 
intensity of extreme weather events can be presented through destructive phenomena 
such as drought, bushfires, floods and tropical cyclones as dry areas become drier 
while simultaneously wet areas become wetter (Turton et al., 2010). The risk of 
drought can be increased in many temperate interiors with an increase in continental 
drying during the summer months (Whitehead et al., 2015). Droughts can place strain 
on a nation’s food security, agricultural production and significantly constrain 
development. These aspects can make a destination unappealing to tourists and the 
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combination of these factors will result in the significant amplification of destination 
vulnerability with a depletion of financial and other essential resources (Mirza, 2003; 
Whitehead et al., 2015). This extreme aridity can also lead to an increased risk of fires, 
which too can lead to serious infrastructural damage and biodiversity loss, 
accompanied by a reduction of destination desirability. Conversely, too much water 
can also lead to destruction in the form of flooding which can damage infrastructure, 
lead to drowning and the spread of waterborne diseases, while creating an issue of 
inaccessibility and constrictions on free movement (Nyaupane and Chhetri, 2009). 
These issues can be further exacerbated when excess water enables other disasters 
such as landslides.  All of these events can cause major destruction to infrastructure 
and to natural ecosystems which can lead to further losses of natural capital, 
biodiversity and aspects of nature-based attractions that entice tourists to journey to 
the specific destination (Hidalgo, 2015).  
It is useful to acknowledge that there are a limited number of positive impacts of 
climate change and specifically a warming climate to aspects of tourism. This 
incorporates the effective adaptation and skilful marketing of a travel destination which 
embraced the new climatic conditions in a way that allows for potentially negative 
circumstances to be experienced positively as well as through destination image repair 
strategies (Avraham and Ketter, 2017). Through capitalising on a new situation and 
environmental context, some tourism destinations may encourage tourism through 
efficient marketing. For example, contextualised by rising temperatures in the southern 
regions of Africa, Zimbabwe claims to be the most mild and cool in relation to a 
selection of its neighbouring countries, and as such appeals to tourists, as an ideal 
destination to experience an enjoy a temperate African vacation (Berrittella et al., 
2006). 
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2.1.4 Climate Change, Extreme Weather Events and Natural Disasters 
Extreme weather events and sea level rise in general can cause radical destruction, 
especially on smaller, vulnerable and less developed island destinations with a poor 
capacity for adaptation, management and restoration (Dasgupta et al., 2008). These 
extreme weather events, radical loss of biodiversity, increased rainfall and higher 
temperatures can lead to both the destruction of the natural tourist attractions and a 
reduction in the tourist satisfaction during their visit which would decrease the 
probability of future return visits (see Jarvis et al, 2016). Furthermore, vulnerable, 
tourism-dependent communities will suffer immensely through the destructive 
combination of the loss of natural resources, infrastructure and attractions coupled 
with a decline in financial resources due to the reduction in tourists (MacCarthy, 2001). 
Intense beachfront erosion for example is an extreme weather process that can 
significantly change the way tourists subjectively visualise and interact with the natural 
attraction (Buzinde et al., 2010a). Both the idea that erosion is destroying the coastline 
and the mechanisms put in place to adapt to such, such as sandbags, can damage 
the idealised preconception of what a beach should look like and in turn deter tourists 
from choosing that destination (Buzinde et al., 2010b). 
Natural disasters are another environmentally based concern that have both direct 
and indirect impacts on tourism, through damaging infrastructure, high reconstruction 
costs, limited access as well as safety concerns respectively (Li et al., 2018). Natural 
disasters that are a result of climate change can further affect tourism through creating 
issues of a territorial stigma which can marginalise the destination by poorly 
influencing the image of the location (Nilsson and Gössling, 2013). If tourist 
perceptions are altered to believe that a possible holiday destination is dangerous or 
will put them at risk, tourism demand is reduced (see Jarvis et al, 2016). The 
introduction or re-enforcement of the idea that a specific location is dangerous and 
therefore unappealing results in a dramatic reduction of the likelihood of the 
destination being chosen by potential tourists (Becken, 2010). Tourist opinions can be 
further manipulated through their perceptions of firstly, the destinations vulnerability 
towards climatic conditions and events and secondly, the destinations perceived ability 
to manage, adapt, and recover from such events in terms of both the destination image 
and reality (Avraham and Ketter, 2013).  
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2.1.5 Climate Change, Territorial Stigma and Destination Image 
Destination image, territorial stigmas and perceived risks of a destination may be 
highly influenced and presented, either positively or negatively, through various forms 
of media coverage which are in themselves a highly subjective medium of information 
dispersal (Scott and Lemieux, 2010). Destination image is a very important factor 
within the tourist decision making process and in the same way that natural beauty is 
pursued by travellers, a poor image of the destination, which can be the direct result 
of climate change and by extension extreme weather events, can significantly 
dissuade tourists’ interest in destinations (Lee, Chen and Huang, 2014). While 
extreme weather events can be very dangerous, a territorial stigma could be a 
generalisation or misinformed idea that may not be the reality of the tourist location, 
as perceptions and experiences are both highly subjective and personal rather than 
based on irrefutable evidence (see Martínez and Alvarez, 2010).  Destination images 
are also being affected through tourists using less traditional media to gain knowledge 
about potential destinations, for example moving from official brochures to unbiased 
and subjective reviews posted to online forums such as TripAdvisor (see Buzinde et 
al., 2010a). 
This same concept can be applied to the winter-based tourism industry, with specific 
reference to snow-based tourism. Where there is a perceived deficiency of snow, or if 
the snow at a resort has been identified as an inferior quality, the destination or ski 
resort could be branded as a poor location choice for experiencing snow, both for 
skiing and as snowfall (Pickering et al., 2009). Climate change and its environmental 
changes can significantly hamper both the physical experience of tourist destinations 
as well as the perceived image of the location and in doing such impact travel 
decisions and can potentially reduce the success of the industry in that area (Wilkins 
et al., 2017). 
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2.1.6 Winter-Based Tourism Industry 
As the focus of this literature review and research is snow-based tourism, a deeper 
investigation into the impacts of climate change specifically on the winter tourism 
sector is necessary. There are conflicts in the perceptions of weather, changes in 
seasonality and other environmentally affected factors and their potential benefits or 
disadvantages within the tourism industry (Amelung, Nicholls and Viner, 2007). It is 
evident that weather conditions such as temperature, wind, humidity, snow-cover and 
precipitation play an influential role within the tourism industry (Smith, 1993; Rauken 
et al., 2010). Climate change and notably warmer temperatures have significant 
impacts for the winter-based tourism industry. This phenomenon can allow for 
experiences of winter to be less extreme with milder, warmer weather that can in fact 
promote other forms of tourism for example hiking, cycling, tennis or yachting which 
could be far more enjoyable with less severe weather conditions (Hopkins, 2015).  
Climate change is expected to increase the frequency of cycles between wet and dry 
periods through intensifying the hydrological cycle (Knapp et al., 2015). Increased 
winter rainfall accompanied by a reduction in summer rainfall can lead to issues of 
extended droughts and a reduction in ground water recharge through the changes in 
rainfall timing (Ceron and Dubois, 2005). Climate change accompanied by warmer 
winters have extremely detrimental impacts on winter tourism industries, specifically 
snow-based tourism that is entirely dependent on snow and which suffers a dramatic 
reduction in existence due to rising temperatures and other altered climatic factors 
such as humidity and precipitation levels (De Freitas, 2003). Rising temperatures as 
a result of climate change, can lead to the melting of snow and can create volatile 
snow conditions that have detrimental consequences for the ski-industry. Unreliable 
snow conditions can introduce difficulties for accompanying snow-dependent 
businesses that form parts of the winter tourism industry (Tervo-Kankare, Kaján and 
Saarinen, 2017). 
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2.1.7 International Sports Tourism  
Sports tourism is growing as one of the dominant forms of tourism as it generates large 
income revenues and mobilises both competitors, commentators and spectators 
creating a significant portion of travellers that are directly concerned with sporting 
events and competitions while also enabling infrastructural developments (Gratton, 
Shibli and Coleman, 2006). Sporting mega-events like the Summer and Winter 
Olympic Games, can negatively contribute to climate change through increased 
consumption of resources and an amplification in the emissions of greenhouse gasses 
dominantly through the transport measures involved and the catering for large tourist 
volumes (Ahmed and Pretorius, 2010). Tourists, both international and domestic, can 
negatively contribute to a nations’ ecological footprint. This contribution is amplified by 
tourist consumption of resources, meals and beverages as well as their waste 
generation at sporting events. Increased pressure on infrastructure and transportation 
structures are also negatively impacted by this influx of tourists (Collins, Jones and 
Munday, 2009).   
These sporting event activities can significantly contribute to climate change (see 
Ahmed and Pretorius, 2010), however, there can also be positive contributions to 
climate change and in a broader scheme. Sports tourists engage with other attractions 
including conservation sites such as game parks or botanical gardens and in so doing 
provide support and financial resources that are used to sustain these entities (Bob 
and Swart, 2010). Through sports tourism, many natural and heritage sites such as 
game parks and beaches, can be celebrated, supported and funded allowing for their 
success and growth through the increased tourist interest and funding (see 
Giampiccoli, Lee and Nauright, 2013). By extension, these sites, tourism academics 
and epistemic communities could potentially disperse knowledge and environmentally 
responsible habits by influencing decision-making, actions and behaviours (Hall, 
2016b). Through the possibility of initiating ecological modernisation and promoting a 
nations’ “environmentally responsible character” more sustainable practices and 
behaviours can be dispersed by educating and engaging tourists’ interests (Death, 
2011:102). Furthermore, this could encourage accountability and raise awareness 
about issues such as climate change and more importantly how tourists can actively 
engage with and reduce their relatively small, personal contributions to the growing 
global crises (see Hall, 2016b). There is also a positive trend whereby mega-event 
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hosts are beginning to understand the issue of climate change as well as the 
importance of environmentally conscientious practices and are working towards 
greening these events, albeit with various difficulties in the implementation of these 
projects (Collins et al., 2009; Diederichs and Roberts, 2015). 
The snow-based tourism industry can host forms of sports tourism, most notably 
skiing. Skiing as a form of sports tourism is critically dependent on specific 
environmental conditions presented by the winter season, especially in Alpine regions 
of Europe such as Austria, Germany, France, Italy and Switzerland, all of which have 
significant documentation and research into the effects of climate change on the winter 
tourism industry, with a specific focus on skiing sustainability (Moen and Fredman, 
2007; Landauer, Pröbstl and Haider, 2012; Gilaberte-Búrdalo et al., 2014). These 
countries are important as their winter tourism industries are substantial contributors 
to the growth and sustainability of their economies with large volumes of tourists 
travelling dominantly to engage with sport tourism in the form of skiing, the French 
Alps being ranked as the best mountain destination for winter sports (Abegg et al., 
2007). Beyond the specific practice of skiing, mountain theme parks can be developed 
with a wide variety of activities including both snow dependent activities, such as 
snowboarding and ski jumping, and non-snow-dependent activities, such as tennis 
courts, indoor golf courses, conference venues and language courses, in addition to 
the ‘après ski’ experience facilities (Weed and Bull, 2012). This ‘après ski’ culture and 
the snow-based tourism industry in general also includes large skiing festivals and 
traditional competitions that such as the Swedish Vasaloppe cross country skiing 
competition, in addition to various sports, cultural, professional and leisure events and 
festivals in conjunction with skiing events (Yang et al., 2017).  
These events are important and relevant as huge tourist attractions and stimulate visits 
to international destinations. However, festivals and events can themselves be highly 
vulnerable to the effects of climate change (see Scott and Lemieux, 2010; Hewer and 
Gough, 2018). Events and festivals are directly influenced by climatic conditions, 
specifically events and skiing competitions, for example the Vasaloppe cross country 
race, are directly threatened by a warming climate which introduces significant 
economic, cultural and social repercussions (Falk and Hagsten, 2017). These mega 
sporting events and accompanying festivals are growing with a recognition of their 
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valuable financial contributions as well as their cultural and traditional significance 
(Ryan and Wollan, 2013).  
With a warming climate, these snow-inspired and snow-dependent activities may 
become impossible to continue, or may require extensive adaptation mechanisms to 
be put in place such as amending the skiing season and the artificial production of 
snow, which in itself has several financial and environmental implications (Gonseth, 
2013). In this way, the entire winter-based tourist season for many countries globally, 
beyond the above mentioned Alpine nations, are threatened and negatively impacted 
by a changing climate (Hopkins, 2015). Substantial tourist numbers are lost in these 
regions as snowfall frequency decreases and the quality and quantity of snow 
becomes inferior. This is illustrated in Sweden by the significant reduction of ski lift 
ticket sales by 9% in the November to December skiing period (Falk and Hagsten, 
2016). Ski lift operations are descriptive of tourist patterns at snow-based resorts, and 
while profitability and economic sustainability are essential to their survival, ski lift 
operators have been making conscientious efforts to reduce their negative 
contributions and harmful impacts on the environment (Falk and Steiger, 2018). 
Decreased income as a result of reduced ski lift ticket sales, is highly relevant as many 
nations have grown to depend on foreign income and tourist demand that is directly 
rooted in snow-based tourism activities, and in such the related activities and 
experiences may lose appeal and interest as the climatic conditions become 
unpredictable and tourist experiences, perceptions and expectations are significantly 
altered (Jopp et al., 2014).  
Furthermore, these marked changes in climatic conditions and losses to the tourism 
industry will have significant implications for the lifestyles and livelihoods of the people 
of the country that are reliant on the skiing industry and as a result are directly 
threatened by climate change (Brouder and Lundmark, 2011). With important 
advances in technology and an enhanced ability to manipulate and control 
environmental conditions, such as snowmaking, the entire constructs of winter or 
summer tourist experiences, and by extension all accompanying events, festivals, 
traditions, expectations and perceptions of such, could be completely revolutionised 
(see Hopkins, 2013). The ability to artificially create snow and modify seasons whist 
other countries are simultaneously creating entirely artificial "tropical leisure parks” will 
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enable previously unimaginable means of tourism in an evolutionary response to the 
challenges presented through climate change (Ceron and Dubois, 2005:132). 
 
2.1.8 Climate Change and Cultural Heritage Tourism 
On a global scale, climate change can also impact on other forms of tourism such as 
cultural heritage tourism industries (Hall, 2016a). One such example of the impact of 
climate change and cultural tourism is the displacement of a number of Inuit 
populations who depend on natural resources for both their traditional practices and 
survival (Levy and Patz, 2015). Sea level rise and permafrost thaw are some of the 
processes exacerbated by climate change that are directly threatening water sources, 
natural resources including water supply and infrastructure on which these settlements 
depend (Ford, 2009). Extensive precipitation, flooding and landslides have been 
documented as both direct and indirect risks to tourism through their destruction of 
cultural and natural heritage sites such as the village of Crespi d’Adda in Italy and the 
Chan Chan Archaeological zone in Peru (Lollino and Audisio, 2006; Pang, McKercher 
and Prideaux, 2013). With these damages and challenges created by global 
environmental change, including the loss of heritage sites, these communities can lose 
both tourist allure and the capacity to host tourists (Hall et al., 2016). Cultural heritage 
tourism has intellectual, traditional and economic value, yet, it is vulnerable to the 
effects of climate change. This combination of vulnerability and value speaks to the 
necessity for adaptation and protective measure to be put into place, as currently this 
tourism industry is not prepared for the future under the conditions of climate change 
(Phillips, 2015). 
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2.1.9 Economic Consequences of Climate Change 
The impacts of climate change on tourism can have long-term effects that can be 
devastating to the economy and general success of the tourist destination in various 
ways. With the direct influence of climate change in tourists’ decision-making 
processes and destination section, there are a host of financial issues and challenges. 
Tourism from an economic perspective is useful as both a market and an industry, due 
its unique and highly diverse production, maintenance and sale of a composite product 
that combines transport, retail, accommodation amongst various other services, and 
cannot be investigated in the same way as other, more straightforward economic 
industries (Song et al., 2012).  As mentioned previously, tourism is the dominant 
financial resource for many nations and often these tourism industries are directly 
dependent on the natural environment, as well as social and economic resources, 
which are climatically influenced resources (Lew, 2014). With approximately 10% of 
the worlds GDP being spent of tourism and recreation, changing environmental 
conditions that could deter tourists away from destinations leads to serious loses in 
financial capital which in turn results in a host of negative consequences (Berrittella et 
al., 2006). People who are employed by the tourism sector are at a risk of 
unemployment if the reduction in tourist numbers continues to decline due to climate 
change and its negative impact on snow quality and availability. This loss of income 
to personal households could lead to less spending power of the work force and could 
directly and indirectly influence the lifestyles and livelihoods of both the employers and 
employees who are reliant on a successful tourism industry to provide for their 
personal needs (Strömberg, 2017). 
  
25 
 
2.1.10 The Future, Policies and Managing Climate Change and Tourism 
Environmental management and the adoption of sustainable tourism policies, lead to 
the necessity of balancing destination appeal and economic performance which 
impacts on the competitiveness level of contending tourist destinations (Claver-Cortés 
et al., 2007). Competition amongst tourism destination is introduced in two main ways, 
first, through a growing social conscious and modern understanding of the essentiality 
of being environmentally aware and responsible as tourists. This is relevant as the 
efforts towards environmental conservation presented by the destination is an 
emerging determining factor of tourist decision making, through impacting their 
experiences and tourist satisfaction levels of travel (Sasidharan, Sirakaya and 
Kerstetter, 2002). Second, depending on how socio-environmentally conscientious the 
tourist is, other factors may be influenced such as to what extent they are prepared to 
change their traditional travel decisions, customs, habits and the tourist activities with 
which they engage, as a means of improving their environmental footprint while 
travelling at an individual level (Kim, Borges and Chon, 2006; Dolnicar, Crouch and 
Long, 2008). The popularisation of this concept of green consumerism within tourists 
may have some positive impacts on the tourism industry, as people can often become 
more prepared to pay higher prices, experience greater travel pressures, or reduce 
the luxuriousness of their travel in order to be more environmentally responsible 
(Andereck, 2009). Furthermore, this emerging green consciousness has led to the 
promotion of ‘slow travel’ as a transport method that is environmentally responsible 
with significantly lower greenhouse gas emissions that can even be used as an ethical 
or ideological statement (Molz, 2009). This practice can be a reflection of tourist 
attitudes and even their identities while allowing for sustainable tourist engagement 
with the environment and enriching the overall travel experience (Dickinson, Lumsdon 
and Robbins, 2011). 
There is an increase in environmental awareness and a realisation amongst people 
about their contributions to climate change as well as their responsibility or obligation 
to practice more sustainable activities, habits and lifestyles (Mihalic, 2016). This 
awareness can also come from tourism management and stakeholders themselves 
rather than merely on behalf of tourists, although environmentally responsible 
behaviours are the responsibility of all stakeholders and tourists (Goodwin, 2011). 
Facilitators or managers who engage with ecotourism, play an essential role in 
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initiating conversations around environmentally conscientious behaviours and in 
educating individual tourists on the vital role they play in ensuring sustainable tourism 
and the importance of environmentally responsible practices (Wearing et al., 2002). 
This environmental awareness is definitely relevant within the tourism industry from 
the perspective of the stakeholders who create and maintain the industry (Azam 
and Sarker, 2010). One sector where this sentiment has been described is in the 
greening of guest houses in Kwa-Zulu Natal in South Africa (see Hoogendoorn, Grant 
and Fitchett, 2015). In this example, tourists’ interest in being more environmentally 
conscious is met with a willingness amongst guest house owners and other 
managerial positions to supply to this demand (Hoogendoorn, Grant and Fitchett, 
2016).  
The second aspect that increases the competition between tourists destinations is that 
the better the infrastructure and facilities of the destination, the more appeal it has for 
tourists (Armenski, Dwyer and Pavluković, 2017). The maintenance and conditions of 
both the destination features and the surrounding environmental conditions are of 
great importance in terms of securing the future viability of the destination though 
appealing to tourists and ensuring a rewarding and positive experience at the location. 
This maintenance needs to ensure the successful upkeep and image of the 
destination. Simultaneously, stakeholders need to be responsible for prioritising 
environmental ethics and meeting the regulations and environmental policies with 
regards to ensuring sustainable development (see Dimitriou, 2017). As infrastructures 
can be damaged due to weather and environmental conditions this construct is once 
again relevant to the climate change and tourism discussion, notably coastal 
infrastructure can be damaged by a wide array of climatic conditions (Cashman and 
Nagdee, 2017). Additionally, as destination facilities diminish in quality, so too can the 
destination image degenerate. If this is accompanied by perceptions of undesirable or 
unexpected environmental conditions the overall appeal of the destination will be 
minimised with reduced tourist interest (Andrades and Dimanche, 2017).  
A reduced tourist interest and poor destination image, could reduce tourist visits to the 
destination and this would result in reduced income from both foreign and domestic 
guests, as previously discussed in this chapter. This would further reduce the 
destinations ability and resources to repair the physical amenities of the resort as well 
as the perceived imagery and negative reputation of the destination. This requires 
27 
 
substantial funding for remarketing and the dissemination of positive tourist reviews 
and opinions, both of which are grave challenges within the context of a crumbling 
destination image and infrastructure often as a result of a changing climate (Chi and 
Qu, 2008). Which once again, leads to a vicious cycle where the inability of a nation 
to host and cater for tourists is amplified, which reduces the tourist appeal for the 
destination and repeatedly augments the incapacity to successfully encourage or 
maintain tourism, and reducing their adaptive capacity (Sookram, 2009).  
Environmental governance and policy can have significant impacts on both the 
economy, the environment and the general success levels of the tourism industry, 
especially in developing nations (see Gössling, et al., 2008). Polices that protect and 
conserve the environmental features of a destination can have positive implications 
that encourage substantial conservation and protection of natural resources used for 
tourism, especially those which are endangered or at risk. In Botswana concerns with 
regard to climate change and environmental conservation are combined and 
integrated within various policies that are directed towards sustainable development 
(Hambira and Saarinen, 2015; Nkemelang, New, and Zaroug, 2018). However, in 
developing nations such as those of southern Africa, environmental policies could 
place significant pressures on communities and government stakeholders. When 
environmental concerns are considered as the top priority, social and economic factors 
at the same location are made secondary and available funds and resources are 
redirected or redistributed to meet the needs of the environmental concern over other 
issues. For this reason, amongst others, it is important to have international transfers 
in climate policy, that aid developing nations reach environmental goals through 
providing financial and technological aid (Aakre and Rübbelke, 2009). It has been 
mentioned in this work that many natural resources and attractions serve as major 
drivers for tourism and bring in substantial interest at both a regional and international 
scale. These natural attractions are largely conserved and protected through the funds 
raised by the tourism industry that they contribute to. It is very important that resources, 
according to environmental policy guidelines, are directed towards these ecological 
sites to ensure their survival.  
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2.2 Climate Change and Tourism in Southern Africa 
In the southern hemisphere there has been much research into the growing tourism 
industry that is dominated by South African research into pro-poor tourism (Rogerson, 
2006), second homes tourism (Hoogendoorn and Visser, 2015) and cultural and 
heritage tourism (Rogerson and van der Merwe, 2016) amongst a wide variety of other 
types of tourism as described by Visser (2016). With an extensive research database 
on many different facets of tourism, in relation to the rest of Southern Africa, South 
Africa serves as a leading example for exploring the possibilities and challenges within 
African based tourism, included in which are the complexities of calculating 
comprehensive Tourism Climatic Indices (TCI) scores (Fitchett, Robinson and 
Hoogendoorn, 2017). It is noted that this kind of academic resource is not available or 
currently in existence for the majority of other southern African nations. However, there 
has been limited growth into research in Africa with regards to using tourism as a tool 
for sustainable development (Rogerson, 2012).  
Tourism plays a critical role in both the social and economic development of sub-
Saharan Africa. By 2010 tourism was expected to contribute to 7% of the GDP and 
approximately ten million employment opportunities in this region (Scheyvens, 2011; 
Rogerson, 2012). This aligns with more recent statistics, as in 2016, tourism was 
expected to contribute 6.0% of the total employment in sub-Saharan Africa (Price, 
2017). It is clear from the available documentation on southern African tourism that 
the dominant forms of tourism are generally based in sun-beach tourism and cultural 
heritage tourism amongst various others and are predominantly based in and 
dependent on natural resources (Ezeuduji, 2013). Furthermore, tourism can often 
support poor and vulnerable communities and as such are essential to the survival of 
many economies within southern Africa (see Barney and Mthembu, 2012). These 
forms of tourism are relevant to this research as they are directly impacted by climate 
change. Due to their dependence on the environment as well as their vulnerability 
towards infrastructural damages, the loss of biodiversity and natural resources in 
addition to a reduction in perceived attractiveness and tourist interest as destination 
images are altered by climatic changes (Díez Gutiérrez et al., 2017).  
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2.2.1 Climate Change Threats to Southern African Tourism 
Correlated with the findings of climate change and tourism globally, there are similar 
threats that are specifically applicable to Sub-Sharan Africa as a result of climate 
change (see IPCC, 2018b). Climate change is a global phenomenon with many 
consequences internationally, there are several regional challenges that are 
experienced in sub-Saharan Africa. These challenges vary from increased 
frequencies in dry winters as well as a dramatic increase in wet summers met with an 
increase in internal variability of rainfall trends (Myers, et al., 2011). Climate change 
threatens tourism in southern Africa by altering natural resources that are particularly 
relevant to tourist attractions in this region, included in which are water resources, 
indigenous fauna and flora, national parks and conservation areas (Preston-Whyte 
and Watson, 2005). The majority of climate change and tourism research for sub-
Saharan Africa has been conducted in the context of South Africa and Botswana as 
well as Zimbabwe, Namibia and Zambia (see Hoogendoorn and Fitchett, 2016). 
Climate change threatens tourism in these regions through rising temperatures, 
challenges to coastal tourism, water and other natural resource challenges and 
through natural disasters which are increasingly frequent and intensified. Notably the 
experiences of both droughts and flooding can negatively impact tourism and 
specifically African wildlife tourism (see IPCC, 2007; Serdeczny et al., 2016). 
Temperature increases between 3.4-4.2°C are projected for the semi-arid parts of 
southern Africa, namely north western South Africa, Botswana and Namibia, which will 
result in heatwaves with accompanied tourist discomfort as well as changes in 
precipitation patterns (IPCC, 2018b). The issue of extreme torridity and heat waves 
present themselves again as a significant deterrent for tourists travelling to an already 
warm African environment, where in the future under climate change some days will 
be perceived as unacceptably hot (Caldeira and Kastenholz, 2018; Gössling and Hall, 
2006). The complexities of tourist perceptions of climate change have been identified 
as important to tourist travel decision making. Temperatures, rainfall and humidity in 
Zanzibar, Tanzania were noted as particularly relevant factors in tourist decision 
making while travelling (Gössling and Hall, 2006). Perceived increases in 
temperatures in Tanzania showed that tourists’ perceptions of temperatures and their 
levels of comfort or discomfort can significantly impact tourist destination choices and 
the number of tourists travelling to specific tourist attractions for example the 
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Ngorongoro Conservation Area (Mkiramweni, 2014). Rising temperatures will also 
lead to the destruction of natural habitats especially in forest and mountainous regions, 
while also changing disease vector distribution and shifting crop seasonality and 
increasing food insecurity (UNFCCC, 2007; Parham et al., 2015; Saadi et al., 2015). 
These issues may reduce tourist interest and generate a negative destination image. 
Rising temperatures in southern Africa can also cause significant changes in natural 
precipitation patterns and the combination of these factors can result in increased risk 
and experiences of drought (Davis-Reddy and Vincent, 2017) which further contribute 
to a negative destination image. Furthermore, climate change induced, increased sea 
temperatures can also enhance the destructive potential of natural disasters such as 
tropical cyclones and other extreme storm events which can cause momentous 
destruction (Scott, Gössling and Hall, 2012). Tropical cyclones can lead to serious 
risks of flooding and destruction and can be significantly hazardous to the tourism 
industry, through grave structural damage and through endangering both the locals 
and visiting tourists, the loss of business during periods of rebuilding and various other 
challenges (see Fitchett, 2018; Fitchett, Hoogendoorn and Swemmer, 2016). 
Research into climate change and tourism in South Africa has shown that climate 
change will have significant impacts on its tourism industry. South Africa is the country 
with the largest data base of climate change and tourism research in the region (see 
Hoogendoorn and Fitchett, 2016). Climate change will negatively impact on the South 
African tourism industries through both increased and decrease precipitation, 
associated with these issues is the concern of damages to tourism infrastructure which 
are issues that are likely to reduce tourist satisfaction and the host nations’ ability to 
host tourists (Fitchett et al., 2016; Giddy, Fitchett and Hoogendoorn, 2017). Tourist 
experiences in South Africa are reduced through climatic experiences of excessive 
wind, high temperatures, constant rain, high humidity and very cold temperatures. This 
can have negative repercussions for tourism activities and outdoor based tourist 
recreation which are particularly important to tourism in South Africa (Giddy et al., 
2017). South Africa offers a wide variety of tourism opportunities that are based in 
outdoor and natural attractions, such as numerous beaches, national parks, rivers and 
mountainous hiking trails amongst others, that are directly affected by and highly 
susceptible to climate change and as such they reduce the capacity of South Africa’s 
tourism sector and the nation in general (Fitchett et al., 2016). 
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The impacts of climate change on tourism have been investigated through a selection 
of studies based in other countries within southern Africa. This includes the work of 
Hambira et al. (2013) on Botswana and of Tervo-Kankare et al. (2017) on Namibia. 
Research for Botswana has explored the relationship between nature-based tourism 
and its reliance on natural resources and the risk introduced to this industry due to 
climate change and its reduction of the integrity of the natural environment (Hambira 
et al., 2013). Earlier research into climate change and tourism explored the negative 
consequences of altered precipitation patterns and warming temperatures on the 
tourism opportunities of camping and viewing wildlife at the Okavango Delta and the 
resultant losses for both the tourism industry and the national economy of Botswana 
(Mladenov, et al., 2007). Research into tourism and climate change in Namibia has 
highlighted, in addition to the vulnerability of their nature-based tourism industry, the 
extreme vulnerability of the rural communities that are both dependent on tourism and 
natural resources (Gronau, Winter and Grote, 2017). The hazardous impacts of global 
environmental change amplify these levels of vulnerability and risk, especially when 
considering vulnerability from a socioeconomic perspective (Tervo-Kankare et al., 
2017).  
Studies have been conducted that explore the impact of tourism at Victoria Falls from 
two perspectives, one being the views from Zimbabwe and the other being the 
perspective based on the Zambian side of Victoria Falls (see Dube and Nhamo, 
2018a; Dube and Nhamo, 2018b). This tourist attraction that falls between these two 
nations, entices tourists from all over the world and as such brings in foreign 
investments and employment generation within the industry which are used to 
stimulate sustainable economic and environmental development and social cohesion 
(Dube and Nhamo, 2018a). This natural resource, Victoria Falls, is directly threatened 
by climate change as increasing temperatures reduce the comfort levels for tourists 
as well as the natural fauna and flora surrounding the attraction (Dube and Nhamo, 
2018a). Tourist discomfort can produce negative results within tourist decision making 
and the length of stay amongst other factors, weather conditions play an important 
role in tourist decision making (Dillimono and Dickinson, 2015). These intensified 
temperatures also have serious negative implications for the local and indigenous flora 
and fauna species which reduces their biodiversity and further reduces the 
destinations appeal and competitiveness (Dube and Nhamo, 2018a).  
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One other aspect of tourism that is threatened by climate change is a general decrease 
in the hydrological patterns of the Zambezi River which has led to this natural water 
feature running dry for short periods (Dube and Nhamo, 2018b). This has highly 
significant impacts on both tourism economies which depend on water flow to attract 
guests, and without which results in serious economic strain being placed on these 
two nations. Further, the perceived risks of climate change to the Kenyan coastal 
tourism industry are explored in a study by Njoroge (2015b) amongst various other 
African based investigations. A small number of value-chain investigations have been 
conducted with regard to tourism in southern African countries such as Mozambique 
(Rogerson, 2007). Countries such as Mozambique and Madagascar in addition to 
South Africa, have largely tourism driven economies that are dominantly based in 
ecotourism with specific focus of coastal tourism amongst various other natural 
attractions. This includes activities such as snorkelling, scuba-diving and whale 
watching activities with their natural oceanic resources serving as a substantial 
attraction for both national and international tourists (Duffy, 2015; Lucrezi and 
Saayman, 2015). These forms of underwater tourism and coastal tourism have the 
potential to positively serve the environment through promoting and educating tourists 
about the importance of conservation, environmentally responsible practices as well 
as serving as voice for activism against destructive and illegal fishing activities (Lucrezi 
et al., 2017). These are just some of the ways in which these entities can work to 
preserve and protect the natural resources on which they depend for tourism activities 
and their survival in general. Despite these studies, there is a need for much more 
research into climate change and tourism in southern Africa, as a large number of 
countries in this region are highly underrepresented or not represented at all, despite 
their great potential for development through tourism (Rogerson and Visser, 2011).  
 
2.2.2 Climate Change and Nature-Based Tourism 
Southern Africa has a large number of tourist attractions and sites that encourage vast 
amounts of tourist movement. These include features that are based on or created 
through a variety of resources that can be manmade, natural or derived from traditional 
or cultural resources, for example, World Natural Heritage Sites (Wang, Yang and Du, 
2015). Craft markets that are found in Namibia are an example of cultural tourism as 
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they allow for local economic development while simultaneously celebrating diverse 
local cultural products through tourism (Saarinen, 2016). In South Africa there are 
nature-based attractions such as Table Mountain and the Kirstenbosch Botanical 
Gardens, together with constructed features such as Robben Island and The Union 
Buildings (Cornelissen, 2005). Mozambique has a collection of other attraction sites 
such as the Quirimbas National Park, which has been declared a World National 
Heritage site, as well as many beach tourism resorts and attractions, including the 
Guludo Beach Lodge, which serves to alleviate some of the issues related to poverty 
amongst the local community through sustainable tourism (Carter-James and 
Dowling, 2016). In the southern region of Africa there are Transfrontier Conservation 
Areas which is a truly unique feature which attracts tourists while enabling sustainable 
usage of resources, uplifting local communities and ensuring large scale conservation 
of indigenous fauna and flora. For example, The Great Limpopo Transfrontier 
conservation Area expands across Mozambique, South Africa and Zimbabwe and is 
an idyllic tourism attraction that is symbolic of the importance of conservation and 
environmentally conscientious behaviours internationally (Caron et al., 2014).  Many 
of these conservation areas, as critical environmental resources and climate sensitive 
ecosystems, are directly threatened by climate change and anthropogenically 
disrupted climate and environmental dynamics (Tshipa et al., 2017). This introduces 
issues that are significant to both environmental conservation and tourism rooted in 
natural resources as described above.  
However, sub-Saharan Africa remains one of the most dynamic and desired regions 
globally as a destination for ecotourism and as such plays a critical role in maintaining 
and promoting both environmental conservation and economic development that 
intends to benefit local communities (Hausmann et al., 2017). Ecotourism based in 
Lesotho comprises a limited number of formal conservation areas, included in which 
are the Tséhlanyane National Park, the Bokong Nature Reserve and the Sehlabathebe 
National Park that forms part of the Maluti Drakensberg Transfrontier Park which is a 
part of the Peace Park Foundation as well as a listed world heritage site (Bentley, 
Robertson and Barker, 2018; Morgan-Jarvis, 2018b). These locations have generally 
not been the sites of extensive scientific research and are limited in terms of tourism 
with some of these reserves having significant issues and challenges of access. 
However, tarred roads leading to the Katse Dam have addressed the issue of access 
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especially for the Bokong Nature Reserve (Bentley et al, 2018). The issue of access 
is also relevant to trout, yellow and fly-fishing opportunities in the Lesotho Highlands, 
which are exacerbated by adverse weather conditions (Hoogendoorn, 2014). This can 
create difficulty for potential tourists which will not produce positive results for the 
tourism industry of Lesotho.  
The borders of southern Africa are met by two different oceans on either side of the 
continent, namely the Indian Ocean and the Atlantic Ocean. This holds great potential 
for coastal tourism opportunities and tourist attractions (Hoogendoorn et al., 2016). In 
South Africa there are many coastal towns that drive the tourism industry of the country 
including Cape Town and Durban amongst many others. Coastal towns located along 
the southern continental boarder are all placed at high risk for flooding due to sea level 
rise as a consequence of climate change (IPCC, 2018b). Many small towns in South 
Africa are directly dependent on tourism for survival and much of the whole country’s 
economy is derived from the tourism industry (Hoogendoorn and Visser, 2016). This 
industry is largely dependent on natural resources and attractions such as the beach 
and there is a prominent dependence on the environment and climatic conditions for 
tourism and by extension the whole country, introducing a significant vulnerability 
towards climate change (Fitchett, Grant and Hoogendoorn, 2016).  
Coastal tourism is seasonal and tourists travel with the intension of experiencing warm 
and ameliorable weather. Climate change, however, creates a general trend of 
warming temperatures and can lead to environmental unpredictability (Fitchett et al, 
2016). Coastal tourism is threatened by atmospheric and sea water temperatures, 
natural disasters and a loss of biodiversity amongst other factors (Khir-Eldien and 
Zahran, 2016). The scuba-diving and snorkelling industry may themselves introduce 
some risk to natural coastal resources through damaging coral reefs, divers causing 
ecological disturbances as well as disrupting natural ecosystems by feeding predators 
such as large fish or sharks which also damage coral reefs (Davenport and Davenport, 
2006; Doiron and Weissenberger, 2014; Giddy and Rogerson, 2018). These 
destructive behaviours and loss of biodiversity may lead to a reduced destination 
image and tourist appeal and tourism to the area may be reduced and could lead 
consequently its own set of socio-economic and ecological issues (Hoogendoorn and 
Fitchett, 2018a). 
35 
 
2.2.3 Climate Change and Sports Tourism in southern Africa 
Sports tourism has been identified in this work as a significant contributor to the 
tourism industry. This is also relevant within the specifically African context. One of the 
most notable incidences of these mega sporting events that had a significant impact 
in southern Africa was the 2010 FIFA soccer world cup that was hosted in South Africa. 
This is relevant as there is ample research into this international event and the large 
volumes of tourists that it brought to South Africa specifically, together with the interest 
it generated into general tourist attractiveness of the southern hemisphere, thereby 
increasing the tourist appeal for travelling to the southern parts of Africa (Bob and 
Swart, 2010). Furthermore, there is much research into the various aspects of this 
soccer world cup on South Africa, including investigations into the various 
environmental impacts it had (Otto and Heath, 2009; Bob and Swart, 2010; Death, 
2011).  
The concept of seasonality and the importance of specific environmental conditions 
are necessary for this sporting event to take place, as conditions such as rain can lead 
to injuries while extremely cold weather could result in hypothermia for players 
(goalWA.net Archive, 2013 September). It is also important to this discussion, as these 
conditions are directly affected by climate change. This world cup and other similar 
mega-events, such as the 1995 Rugby World Cup, the 2003 Cricket World Cup and 
the 2002 UN World Summit on Sustainable Development, all have notable 
contributions towards climate change and are in turn impacted by a changing climate 
in several different ways (Cornelissen, 2005; Sneddon, Howarth and Norgaard, 2006). 
These sporting events can impact the environment with contributions to global climate 
change differently and while some can have a negative impact, others may hold 
positive results for environmental conditions. Various sporting events or festivals that 
attract large volumes of tourists both foreign and local, lead to increased volumes of 
resource consumption and mass waste creation on a global scale in the same way as 
described previously in this work (Bob and Swart, 2010). Once again though, it is 
important to note that mega-events can have positive outcomes or influences for the 
environment. The hosting and experience of the World Summit on Sustainable 
Development in Johannesburg plays a pivotal role in encouraging environmentally 
responsible behaviours and promoting future greening strategies and programmes 
and can even serve as inspiration for activism and social movements (Death, 2011).  
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2.2.4 Climate Change and Cultural Heritage Tourism in southern Africa 
Climate change and its impacts affect many facets of the world, includeding threats to 
culture and heritage and the tourism associated with such, climate change can 
damage an irreplaceable and “shared human historical inheritance” (Hambrecht and 
Rockman, 2017:627). Through the nature of conspicuous consumption of modern 
society, natural and cultural products are extracted in their masses of commercial use, 
reducing potential and resources for tourism (see Amusan, 2014; Francis, Francis and 
Akinola, 2016). This, combined with threatened levels of biodiversity through climate 
change, results in losses of indigenous autonomy and cultural heritage resources, 
leads to a consequential reduction in traditional tourist assets and as such significantly 
hinders sustainable development (Markham et al., 2016). This can add additional 
pressures to the cultural aspects of African tourism, as populations may be directly 
and indirectly threatened by the over-exploitation of natural resources. This may result 
in reduced capacities to share their culture with the world, reducing opportunities and 
abilities for cultural heritage tourism (Dikgang and Muchapondwa, 2012).   
Many areas of southern Africa are developing and, as such, suffer dramatically from 
these losses. As a result, they are not capable of adapting, managing or reconstructing 
neither their destination image nor their physical infrastructure that is necessary to 
host and cater for tourists both foreign and domestic (see Avraham and Ketter, 2017). 
Effective tourism planning and management policies are essential to ensuring 
sustainable development and socio-economic growth despite southern African 
nations’ heightened vulnerability towards climate change (Rogerson, 2016). It is 
further argued that while strategies and policies can be put in place to protect heritage 
tourism from the effects of climate change, heritage tourism opportunities can provide 
a platform to raise awareness about the challenges of climate change (Hall, 2016a). 
The majority of tourism research has been focused towards tourism based on nature, 
culture and heritage tourism, adventure tourism as well as coastal and other summer-
based activities throughout southern Africa (Rogerson and Visser, 2011). However, 
research into winter-based activities is limited with investigation into snow-tourism in 
Africa being virtually non-existent, creating a deficit within southern African tourism 
research (Scott and Becken, 2010). More specifically, there are minimal publications 
on tourism in Lesotho and there are no studies into climate change and tourism in 
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Lesotho to date (Rogerson and Letsie, 2013). However, there are works based in 
Lesotho’s tourism industry including an encyclopaedia entry by Thetsane (2016), work 
by Rogerson and Visser, (2006) and Rogerson and Letsie, (2013). These works 
describe to some extent the unique climate and growing tourism industry of Lesotho 
that shows significant potential as a contributor to development, yet they neglect the 
concept of environmental change (Rogerson and Visser, 2011).  
 
2.2.5 Climate Change, Destination Image and Southern African Tourism 
Damaged tourist attractions, facilities and resources have significantly damaging 
impacts on the tourism industry and can result in a negative destination image, 
reduced capacity for reconstruction and damage control which translates into long 
term financial and ecological implications. For example, rising sea levels together with 
increased precipitations levels can lead to serious damage to coastal tourism 
infrastructures such as beach front properties, hotels and restaurants which are 
dominantly used to cater for and encourage tourism. Climatic conditions including 
precipitation and warming and drying patterns in southern Africa, in some highly 
spatially heterogenous regions, may be amplified through the intensification of other 
naturally occurring climate phenomenon such as El Niño-Southern Oscillation events 
which have become more persistent and frequent through climate change (Giannini et 
al., 2008; Stringer et al., 2009). Once again, these climatic conditions can be 
deterrents for tourists who want to travel to southern African destinations if the weather 
and environmental conditions are not as pleasant and as desirable as they were 
expected or perceived to be by potential tourists. Tourist climate perceptions are 
critical to tourist decision-making (Amusan and Olutola, 2017). Through destinations 
being too hot, cold, dry or rainy, the way in which tourists perceive the experience of 
a destination will influence their travel choices (see Dubois et al., 2016). Africa is 
perceived generally to have a hot climate. Considering this, tourist awareness of 
climate change and its effects on temperature can significantly impact their decision 
making in addition to the destinations climatic appeal and the destination image in this 
region (Dillimono and Dickinson, 2015). 
Climate is a highly influential factor in both the process of tourist decision-making and 
much of the success of outdoor attractions. Tools like the Tourism Climatic Index (TCI) 
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should be a more widely adopted measure of the climatic suitability for tourism, notably 
nature tourism, in countries like South Africa (Fitchett et al., 2016). TCI scores are 
created from available weather data, including daily averages and extremes which 
describe “short-term variability that can profoundly affect tourist activities” (Yu et al, 
2009:555). Data such as maximum daily temperatures, minimum relative humidity, 
daytime thermal comfort, hours of sunshine, precipitation and windspeed are input into 
a formula to establish a score for tourist comfort (de Freitas, Scott and McBoyle, 2007). 
These weather factors are all influenced under the conditions of climate change and 
can significantly influence tourism and tourist activities. TCI scores can quantify 
climate suitability coupled with the threats of climate change and their influences on 
tourist decision-making, tourist activities and tourist satisfaction and enjoyment 
(Fitchett et al, 2016).  
Coupled with these issues are other concerns that directly threaten natural resources 
and attractions, as well as cause significant damage to the destination stigma of 
southern Africa. Activities such as poaching, hunting, the illegal animal trade and other 
such morally and environmentally concerning practices can create a negative 
destination image. The destination incurs the loss of wildlife that nations like Namibia 
depend on for much of their nature-based tourism industry (Sustainable Tourism 
Alliance, 2014). Research into the effects of climate change from a southern African 
perspective show that environmental change influenced by rising temperature, 
extreme heat and dry conditions can have negative consequences for biodiversity, 
notably for Quiver Trees in Namibia and South Africa (see Guo et al., 2016). When 
tourist activities are accompanied by coral bleaching, and issues of sea level rise with 
leaching into fresh water sources, ecosystems suffer. Biodiversity is both directly and 
indirectly reduced and with it many natural tourist attractions are lost, while many 
natural ecosystem cycles or processes are broken down. This is a concern to tourism 
as biodiversity and other natural attractions are of the most significant attracting 
features for tourists travelling to Africa with the intention of experiencing world-
renowned fauna, flora and environmental diversity (Lindsey et al., 2007). There are 
issues related to cultural traditions that often have a base in natural resources that 
also appeal to tourists that can either be travelling internationally or domestically. 
These can include traditional rituals of hunting and the usage of indigenous plants for 
nutritional and medicinal purposes, such as the usage of Hoodia and wild fruit by the 
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Khomani San people in the Kgalagadi Transfrontier Park in South Africa (Dikgang and 
Muchapondwa, 2012).   
 
2.3 Snow Tourism and Climate Change Globally  
When investigating snow-based tourism it is evident that this industry is directly 
dependent on and influenced by both climate change and tourism activities on a global 
scale (Rosselló-Nadal, 2014). Skiing as an international tourism industry is directly 
reliant on snowfall and temperature amongst other environmental factors, which 
makes the industry particularly vulnerable to climate change, as has been explored 
previously in this work (Scott et al., 2017). It is important to look specifically at how the 
relationship between snow tourism and climate change globally, is evidence of the 
necessity for change internationally. Research such as the work of Bicknell and 
Mcmanus (2006) serves to re-examine both our perceptions and responses towards 
climate change and illustrates a dire need to address the ‘business as usual’ model of 
tourism, as what is usual will not be possible in the near future due to the extended 
reach of the impacts of climate change.  
 
2.3.1 Climatic Changes Impact on Tourism 
Climate change directly threatens the entire snow tourism industry with a high 
vulnerability to climatic issues such as rising temperatures which result in a dramatic 
reduction in both snow quality and quantity and lead to unreliable snow (Gössling et 
al., 2012). Climate change impacts tourism with changes in precipitation levels, 
temperature increases and changes in humidity (see Beniston and Stoffel, 2016). 
Globally there has been a trend of warming temperatures with minimum temperatures 
rising faster than maximum temperatures (Kusangaya et al., 2014). This had a number 
of consequences for ecosystems globally as well as both direct and indirect 
consequences for the tourism industry. These impacts range from rising sea levels, 
coral bleaching, torridity and tourist discomfort, the loss of biodiversity and damages 
to tourism infrastructures as detailed previously in this literature review (Gössling and 
Hall, 2006; Rutty and Scott, 2010; Zeppel, 2012; Cashman and Nagdee, 2017; 
Oyedotun et al, 2018). Rising temperatures play a significant role in the challenges of 
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snow-based tourism. Temperatures in the Alpine region have risen by an approximate 
2°C and it has been projected that from 1980 that temperatures in this region will 
increase by 0.5 °C per decade (Gobiet et al., 2014). Under the influence of climate 
change, warmer temperatures create issues of snowmelt which introduces concerns 
of flooding and landslides and temperature-induced changes in natural snowfall 
patterns (Stoffel, Tiranti and Huggel, 2014)  
In addition to and combined with temperature changes is the concern of changes in 
natural precipitation patterns. Changes in precipitation can be difficult to interpret 
globally as there are areas that are becoming wetter and other regions that are 
becoming dryer, so precipitation extremes are intensified (Knapp et al., 2015).  
Regions where precipitation increases can have negative consequences such as 
flooding, or the intensification of extreme weather events such as tropical cyclones 
(Walsh et al., 2015). Conversely, regions experiencing decreases in precipitation can 
have issues such as drought and by extension challenges for agriculture, famine and 
food insecurity amongst other concerns (see Whitehead et al., 2015). Changes in 
precipitation patterns can present challenges specifically for the snow-based tourism 
industry in various ways. Climate change and global warming are expected to result 
in a greater frequency and intensity of precipitation events (Stoffel et al, 2014). Snow-
tourism that is met with increased precipitation, faces challenges of an amplified risk 
of snowmelt, flooding and landslides due to the increase in rainfall. This can threaten 
tourist perceptions of safety as well as cause damages to both tourism infrastructure 
and tourist attractions (see Gobiet et al., 2014). Snow-based ski resorts in North 
America are so vulnerable to environmental change that even moderate shifts in 
temperature and precipitation result in significant consequences. For example, it was 
predicted in 2009 that the ski season period would be reduced between 30% and 40% 
due to rising temperatures (Scott et al., 2006). A further example is in the New Zealand 
ski region, where uncharacteristically high temperatures were experienced in 2011 in 
the months of May and June. This placed pressures on the skiing industry and resulted 
in reduced natural snowfalls and the necessity of implementing artificial snowmaking 
(Hopkins, 2015). 
Relative humidity changes are expected to occur consistently in line with changes in 
precipitation measures and amplify challenges presented to the tourism industry 
accordingly (Gobiet et al., 2014). Changes in humidity affect global tourism largely 
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through decreasing tourist comfort levels and can reduce a region’s TCI score (see 
Fitchett et al, 2016). Humidity works in association with temperature to create the 
construct of ‘wet bulb temperature’. This is essential to the artificial production of snow 
(Hartl, Fischer and Olefs, 2018). Changes in humidity in association with temperature 
and precipitation changes can create further difficulties for snow-based tourism, as the 
adaptation mechanism of snowmaking in response to climate change becomes more 
difficult to implement (Scott, McBoyle and Minogue, 2007; Rutty et al., 2016). Climate 
change can create environmental conditions that are not conducive to natural snowfall 
nor for artificially produced snow through rising temperatures, changing precipitation 
patterns and humidity levels (Hopkins, 2015; Beniston and Stoffel, 2016). This can be 
particularly hazardous to tourism through reducing natural resources of snow and 
creating snow-unreliable, snow-based tourism destinations (Gössling et al., 2012). 
 
2.3.2 Climate Change and Snow Tourism Adaptation Techniques 
This vulnerability has led to the need for serious adaptation mechanisms being 
implemented as a means to sustain the industry, including the production of artificial 
snow (Hewer and Gough, 2018). Adaptation is an instrumental concept in addressing 
the environmental concerns presented by climate change. Adaptation has been 
defined, within this context, as a response or coping mechanism to maintain or 
enhance environmental systems that are threatened by the “biophysical impacts of 
climate change” (Bicknell and Mcmanus, 2006:387). Climate change and its role in 
dramatically reducing snow availability, specifically in the Alpine regions where snow 
tourism is a critical industry, can lead to issues of a sense of lost cultural identity 
amongst locals which have cultural heritage and many traditions based in snow (Kaján 
and Saarinen, 2013). It is projected that climate change will continue with increasing 
global temperatures and resultant glacier loses and snow cover shrinkage. 
Additionally, these impacts are amplified at high mountainous areas (Demiroglu et al., 
2016). This illustrates the heightened risk of climate change on snow tourism while 
simultaneously explaining the necessity for adaptation mechanisms such as snow 
production, which in turn allows for the recovery of snow cover recovery (Steiger and 
Mayer, 2008).  
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Snow-based tourism, on a global scale, has various generalised responses to climate 
change, while there are also various potential practices or activities that snow-based 
tourism destinations could employ in the future as a means of managing and 
addressing climate change (Steiger et al., 2017). The first of these generalised 
responses is to move the snow season starting and ending dates and the total length 
of the season, allowing for seasonally determined ideal weather conditions (Steiger, 
2011). Seasonality in terms of winter and its associated environmental conditions is 
highly relevant to the skiing industry as is the construct of institutional seasonality in 
terms of lining up the skiing peak season with school holidays while facilitating 
extended outdoor activity-based, snow-dependent expeditions (Verbos and Brownlee, 
2017).  
The second response is to embrace the practice of artificial snow manufacturing with 
automatic snow guns or snowfactories. This choice is dependent on the state of 
demise of snow quality and availability (Steiger and Mayer, 2008). Artificial snow 
production is one of the most widely practiced and researched adaptive techniques 
used by the tourism industry as a means of responding to the challenges of climate 
change and increasing global temperatures. The process of artificially creating snow 
has a number of both positive and negative consequences for the environment and 
socio-economically. The technological ability to create snow is a highly financially 
viable adaptation mechanism, as it enables a stable and extended skiing season which 
allows for job security and a steady income for the resort and its employees (Kaján 
and Saarinen, 2013). However, this approach requires high energy consumption and 
water withdrawal from local sources which has poor repercussions for the environment 
and place strain on local communities who have reduced resources such as water for 
agricultural purposes (Morrison and Pickering, 2013). For this adaptive measure to be 
successful it is essential to have local community participation and cooperation with 
local businesses in order to sustainably and successfully ensure the survival of the 
snow industry and enhanced success of adaptation mechanisms through cooperation 
and collaboration of all involved and impacted parties (Kaján and Saarinen, 2013; 
Morrison and Pickering, 2013). There are various different forms of snowmaking 
including base layer snowmaking, snowmaking on ski runs at resort and snowmaking 
on glaciers amongst others, all of which are highly important to the assurance of snow 
reliability (Steiger and Mayer, 2008). Snow-based industries are highly vulnerable to 
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the challenges of climate change and are greatly dependent on the artificial production 
of snow amongst other adaptive mechanisms to ensure survival (Steiger et al., 2017). 
Despite negative ecological repercussions, artificial snowmaking has become an 
economically viable option with the greater economic success and business 
sustainability beyond the capabilities of the traditional winter seasons (Njoroge, 
2014a). 
The third dominant adaptation option is change through the means of moving away 
from snow-based activities with the introduction of non-snow-dependent activities 
(Landauer et al., 2012). Diversification of tourism products and activities reduces 
tourism industries’ dependence on snow which as a naturally occurring entity is 
becoming unreliable as result of climate change. Snow unreliability and the 
introduction of snowmaking facilities has introduced a new dimension of competition 
between ski resorts where quality and quantity of snow, in addition to the length and 
starting date of the skiing season available to tourists determine the success or failure 
of the resort and impact on tourist destination selection (Steiger and Mayer, 2008). 
Thus, most snow dependent tourist destinations have to make a choice between 
establishing a competitive edge through superior snow quality and facilities or through 
moving away from snow dependent activities. This introduces its own concerns 
however, as activities such as hiking or mountain-biking trails, river rafting and bird 
watching, which are less unique and specialised in comparison to skiing, are often 
supplied by summer tourism industries with which struggling winter-based destinations 
now have to compete against to attract tourists (Kaján and Saarinen, 2013). 
Furthermore, tourism destinations can also adapt to newly introduce environmental 
conditions that exist as a result of climate change. Through embracing these new 
conditions destinations may redefine themselves or create a new image and 
experience for tourists. An example of such would be as coastal areas become windier 
kite-surfing and other similar extreme sports could be introduced as a new attraction 
(Moreno and Amelung, 2009).  
Furthermore, thorough the effective use of social media, the internet, daily snow alerts 
webcams and websites such as SnowForecast.com, weather information at 
destinations can be disseminated in real time (Wilson, 2011). This allows for 
predominantly local tourists in close range to decide on impromptu trips if there are 
good snow or weather conditions which would attract local or domestic, day tourists, 
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who do not have to travel very far to reach the destination (Scott and Lemieux, 2010). 
Weather conditions are very important in informing destination selection and such 
efficient means of access to weather data highlight the importance of accurate 
forecasting which determines short-term travel decisions by tourists who can 
spontaneously decide to travel, but they can just as easily cancel or postpone if 
weather conditions are undesirable (Lohmann and Kaim, 1999; Scott and Lemieux, 
2010).  
 
2.3.3 Climate Change, Destination Image and Place Loyalty 
This literature review has explored various issues regarding destination image and the 
impacts of such on tourist decision making. This concept is relevant to the discussion 
on adaptation methods as the process of destination image recovery and effective 
branding serves as a means of managing territorial stigmas and negative destination 
perception and imaging issues (Avraham, 2015). This is relevant to snow-based tourist 
destinations that have become poorly identified or associated with poor snow quality 
or limited tourist attractions due to reduced snow reliability. They could employ any of 
the various adaptation mechanisms described above and then make use of marketing 
and other destination image recovery strategies. This includes creating a new 
destination image entirely as a means of redefining themselves as a summer rather 
than tourist destination for example and creating new appeal for tourists (Andrades 
and Dimanche, 2017). 
It is also important to investigate the notion of place loyalty and its role in combating 
the issues posed by an extreme and changing climate, as this concept has a direct 
impact on the interaction of tourists and tourist destinations that are affected by 
climate. Furthermore, as return visits are increased, the likelihood of future return visits 
are concurrently increased (Kozak, 2001; do Valle et al., 2011). As described above, 
climate change has a marked effect on tourist behaviours and decision-making. One 
adaptation mechanism that can work to counter this climate influence is the concept 
of place loyalty. Conversely, if there is no loyalty the destination’s vulnerability may be 
markedly increased (Hopkins, 2015). The work by Dawson, Havitz and Scott, (2011) 
expresses the relevance of this concept with specific reference to the commitment of 
tourists to a specific location such as a particular ski resort. This loyalty allows these 
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resorts or locations to endure situations or conditions that may be less than ideal, as 
is the precise challenge often presented to ski resorts as a result of global 
environmental change. Additionally loyal tourists can promote and recommend such 
resorts to other people (Yoon and Uysal, 2005; Dawson et al., 2011).  
 
2.4 Conclusion 
In conclusion, climate change and tourism are related to various global consequences 
that have been examined throughout this review of the existing literature on the topic 
of climate change and tourism.  Globally, tourism is largely based in and dependent 
on natural and climatic resources that are affected by climate change. Climate change 
alters the environmental and climatic conditions at tourist destinations and significantly 
impacts tourist behaviours, their decision making and the level of tourist satisfaction 
(Scott et al., 2008). From a global perspective, climate change negatively impacts on 
the winter-based tourism industry and interacts with international sports tourism and 
cultural heritage tourism while introducing a host of economic consequences. From an 
African perspective, climate change has various impacts and consequences for 
tourism based in the southern region of the continent. Southern African tourism is 
generally based on sun-beach tourism and cultural heritage tourism amongst various 
others, and has a large dependence on environmental and natural resources 
(Ezeuduji, 2013).  Due to its dependency on the environment, southern African tourism 
suffers as a result of climate change through infrastructural damage, biodiversity loss, 
damage to and reduction in natural resources, in addition to a reduction in perceived 
attractiveness for tourists with an accompanying negative destination image (Díez 
Gutiérrez et al., 2017). Africa is perceived to have a hot climate generally, which can 
either appeal to or deter tourists as temperatures increase as a result of climate 
change. Tourist awareness of climate change and its effects on temperature can 
significantly impact their decision making, the destination’s climatic appeal and the 
destination image in this region (Dillimono and Dickinson, 2015).  
Snow-based tourism as a global tourism industry, is largely composed of skiing and 
ski resorts. This industry is directly reliant on snowfall and temperature amongst other 
environmental factors, which makes the industry particularly vulnerable to the effects 
of climate change (Scott et al., 2017). Rising temperatures play a significant role in the 
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challenges of snow-based tourism (see Gobiet et al., 2014). Notably, rising 
temperatures can result in a dramatic reduction in both snow quality and quantity and 
lead to unreliable snow (Gössling et al., 2012). The context of this study is better 
understood through this investigation into climate change and tourism on a global 
scale, followed by an analysis into climate change and its affects specifically within 
southern Africa. This allows for an understanding of this phenomenon and some extent 
of it impacts to the world. This is complimented by an investigation into snow tourism 
as an international industry, followed by an analysis of the various adaptation 
mechanisms put into place by stakeholders of this industry as a means of responding 
to the various risks and challenges of climate change (Hoogendoorn and Fitchett, 
2016). This work intends to address the missing academic niche with insights into 
snow-based tourism from an African perspective allowing for the issue of their absence 
in academia to be addressed. An investigation into climate change in the snow and 
tourism industry of Lesotho will enable studies into climate change research from both 
an unsung African perspective and on a unique and unexplored side of tourism. This 
would be possible through the use of The Afriski Mountain Resort as a case study 
based in Lesotho. Afriski is a unique resort experience as one of the only two ski 
resorts in southern Africa and as such provides an excellent case study to investigate 
the issues around climate change and its influence on snow-based tourism in southern 
Africa (Vanat, 2017). 
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Chapter 3: Study Site 
The Afriski Mountain Resort case study is used in this research to illustrate some of 
the challenges and issues relating to climate change and tourism within the context of 
southern Africa. It is located in the Mountain Kingdom of Lesotho and comprises the 
following aspects.  
 
3.1 Geography 
Lesotho is a landlocked country that is surrounded by The Republic of South Africa 
and holds the coordinates of 27°00’E – 29°30’E; 28°30’S – 30°40’S and a total area 
of 30,355 km² (Camillo, 2015; Grab, Linde and De Lemos, 2017). The Eastern half of 
Lesotho is a mountainous environment that reaches elevations of 3 482m (Grab et al., 
2017). The entire country lies above a minimum elevation of 1000m and as such it 
retains the position for the highest minimum altitude of any country globally and a title 
of the ‘Kingdom in the sky’ (Spooner, 2014).  
Figure 3.1: Study Site Map showing the location of the Afriski Mountain Resort 
48 
 
The Afriski Mountain Resort (Figure 3.1) has capitalised on this high-altitude location 
and the accompanying cold temperatures and relatively frequent snowfall by creating 
a snow-based tourism destination. As a part of the Drakensburg alpine area of 
southern Africa, Lesotho is acknowledged as a primary location for botanical diversity 
in the region (Grab, 2010: 263).  
 
3.2 Population and Demographics 
Lesotho is a relatively uniform nation with the large majority of the population 
comprising the Basotho ethnic group who generally speak both Sesotho and English 
(Spooner, 2014; Viens, Clouston and Messina, 2016). Lesotho is a constitutional 
monarchy and is ruled by a king, with a prime minister running administrative tasks 
(Corbett, Veenendaal and Ugyel, 2016). According to the statistics of 2013, 
approximately half the Basotho population live in poverty and 70% live in rural areas 
(Viens et al, 2016). More recent statistics show that approximately three-quarters of 
the Basotho population live in rural areas and settlements can often be found high in 
the mountains (Morgan-Jarvis, 2018a). There is an extremely high incidence rate of 
Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome (HIV/AIDS) in 
Lesotho which presents considerable challenges to the nation. With a 25% prevalence 
in the adult population between the ages of 15 and 49, it is the second highest 
HIV/AIDS rating in the world (The World Bank, 2018). When combined with other 
challenges, such as a high prevalence of Tuberculosis and high levels of both poverty 
and inequality, the results include reduced life expectancies and high infant mortality 
rates and high mortality rates that threaten the nation and impede national 
development. 
The diverse and aesthetic landscapes, natural resources and rich cultural and 
historical resources of Lesotho offer great opportunity to embrace tourism as a means 
of alleviating poverty and increasing the national standard of living. This is especially 
the case when considering the implementation of small, medium and micro enterprises 
(SMMEs) as a means of enhancing the tourism industry and by extension sustainable 
development on a national scale (Matela and Spencer, 2014). There is also a study 
based in Lesotho that examines and expresses the essentiality of involving local 
communities in strategic planning and socio-environmental management in order to 
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ensure successful tourism destination. This is particularly important to the 
development and management of nature reserves and conservation sites in Lesotho 
(Lekoata, 2015). 
 
3.3 Climate 
The country generally experiences temperate weather by means of cool to cold winters 
that are dry and hot and wet summers (Grab and Nash, 2009a). However, due to the 
high-altitude of the kingdom it experiences slightly cooler temperatures than those of 
surrounding areas. In terms of the climatic and environmental conditions of Lesotho, 
the mean annual precipitation between 1975 and 1990 varied from 821 mm to 
1,059mm over the eastern region of the country, with a summer rainfall generally 
between the months of October and March (Knight and Grab, 2018). Annual rainfall 
measures have been recorded for the Butha-Buthe District as ranging from 1000 to 
3,000mm and the winter season is characterised by low temperatures, snowfalls and 
low levels of precipitation (Olaleye et al., 2014). The country generally experiences 
temperate weather by means of cool to cold winters that are dry and hot and wet 
summers (Grab and Nash, 2009a). However, due to the high-altitude of the kingdom 
it receives slightly cooler temperatures than those of surrounding areas. During the 
winter months, regular snowfall is experienced (Grab and Linde, 2013) and while snow 
can be present in the lowlands during the winter months, the highlands can experience 
snowfall continuously throughout the year depending on temperatures and humidity 
levels (Boelhouwers, 1991; Wunderle, Gross and Hüsler, 2016). This snow is clearly 
visible from the satellite imagery of winter in Southern Africa and the heavy snow 
presence specifically highlights the Lesotho Highlands (Figure 3.2). Additionally, 
snowmelt contributes up to 80% of the annual discharge of arctic streams and rivers. 
These are particularly important to irrigation and power generation (Grab et al., 2017). 
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3.4 Climate History and Climate Change 
Climate change studies based in Lesotho that provide evidence of temperature 
changes and other supporting evidence of climate change, over the time period 1833-
1900, can be seen in the work by Grab and Nash, (2009a).  Nash and Grab (2009b) 
extend the climate history for Lesotho as derived by documentary evidence, by 
detailing the time period 1824-1900. These papers highlight the long-term variance of 
climate in Lesotho, through categorical analysis of annual precipitation records and in 
terms of spatial variability to allow for the interpretations of droughts and other rainfall 
patterns historically (Nash and Grab, 2009b). 
The moisture records relating to the Lesotho Highlands display a pattern of 
progressive drying and a palaeoenvironmental reconstruction or record is created for 
the area (Fitchett et al., 2016). However, there are no studies focused specifically on 
tourist experiences and perceptions surrounding climate change within the context of 
Lesotho. The future forecast for the Lesotho Highlands regions propose that the 
frequency of severe snowfalls and number of frost days will decrease, while mean 
annual temperatures and mean annual precipitation levels are expected to increase 
(Morris, 2017). Historically, snowfall variations in this region have changed over time 
with more frequent and substantially heavier experiences of snowfall occurring in the 
19th century when compared to more recent time periods (Grab, Linde and de Lemos, 
2017).  
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3.5 Tourism 
Lesotho has many attractive features, largely based in natural resources that 
encourage tourism (Manwa, Boemah-Dlamini and Coetzee, 2017). The Lesotho 
Mountains in particular have many aesthetic and unique features that further entice 
tourism (Camillo, 2015). Some of the key tourism destinations of Lesotho include Sani 
Top, Semonkong, the Katse Dam and the Sehlabathebe National Park World Heritage 
Site (Morgan-Jarvis, 2018b). The Lesotho Highlands offer a wide range and variety of 
tourism activities that range from fly fishing, to skiing, to mountain biking (Figure 3.3). 
There are also a number of fishing opportunities in Lesotho, especially in the 
mountainous highlands where the streams and rivers are host to various fish 
populations including rainbow and brown trout (Hansford-Steele, 2013). The Katse 
dam, Motete River, Senqu River and Malibamatso River offer opportunities for sport 
Figure 3.2: Satellite Image showing winter in Southern Africa, specifically the presence of 
snow over Lesotho 
(Source: http://www.esa.int/spaceinimages/Images/2007/08/Snow_in_southern_Africa) 
. : 
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fishing (Arderne, 2015). However, it is important to note that there are issues of access 
and weather related to fishing that influence this tourism industry. Adverse weather 
and the necessity for 4x4 vehicles to gain access to fishing locations significantly 
reduce the potential for fishing opportunities to thrive in Lesotho (Hoogendoorn, 2014). 
Furthermore, Lesotho has a niched tourism market that is unique and created through 
the presence of snow-based tourism opportunities in southern Africa (Morgan-Jarvis, 
2018a). Afriski is one of the only two destinations in this region where snow-sports, 
skiing and snow-dependent tourism is possible in the whole of sub-Saharan Africa 
(Vanat, 2017). Despite an abundance of attractive tourism features and activities, very 
little research has been conducted into tourism in Lesotho, and more specifically, 
almost no research has been completed that investigates climate change and tourism 
from this perspective (Hoogendoorn and Fitchett, 2016). Active mining sites in the area 
could further encourage tourists through business tourism with mine managers, site 
surveyors or specialised engineers who come to do site inspections and stay on to 
experience and explore some of the rich culture and amazing sites of Lesotho.  At the 
same time, Lesotho has an interesting climate and environmental context including a 
prevalence of snow at the top of its high-altitude mountains.  
A large percentage of Lesotho’s economic base and financial capital is derived from 
its tourism industry with a specific emphasis on large scale resorts by regional 
standards such as Afriski (Camillo, 2015). In 2016, Lesotho welcomed 1 196 214 
visitors, and the tourism industry is currently estimated to be contributing 
approximately three percent of the national GDP (WTTC cited in Lesotho Review, 
2018). Relatively large-scale resorts in the region, such as Afriski, contribute 
significantly to Lesotho’s financial capital and economic base (Camillo, 2015). In 2016, 
travel and tourism contributed M1 520,5 million (US$1 098 580,04 converted on 16 
January 2019 at 1US$:13,31M) to the GDP of Lesotho (Morgan-Jarvis, 2018a). 
According to the 2017 Arrival and Accommodation Statistics Report and Visitors’ Exit 
Survey Report “Lesotho welcomed a total of 1 196 214 visitors in 2016. This represents 
a substantial increase of 10.5 percent over the figure of 1 082 403 visitor arrivals in 
2015” (Morgan-Jarvis, 2018b). The Lesotho Mountains are host to a unique and 
authentic culture, all of these factors contribute as attractive features that should 
encourage and inspire tourism activities in the area (Camillo, 2015). Despite these 
figures, Lesotho faces a number of economic limitations, especially as an 
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economically developing nation facing many socio-economic challenges (Rogerson 
and Letsie, 2013). These challenges include high unemployment levels, extreme 
poverty with approximately half of the population living below the poverty line and a 
high prevalence of HIV/AIDS (Morris et al., 2016; The World Bank, 2018). Most of the 
international travellers visiting Lesotho come from South Africa where the dominant 
forms of tourism are visiting friends and relatives and business tourism. Recent 
statistics show that in 2017, the large majority of tourists travelled to Lesotho to visit 
friends and family. Approximately ten percent travelled for business tourism and just 
over a quarter of tourists travelled for holiday or leisure purposes (Morgan-Jarvis, 
2018b). This shows growth since 2013 where only 29% of tourists travelled for holiday 
or leisure activities (Rogerson and Letsie, 2013). The tourism industry of Lesotho can 
be improved and more successful, through ensuring dependable and good quality 
physical infrastructure such as roads, reliable internet access and technological 
resources as well as high quality natural and human resources and secure governance 
(Arenas et al., 2018). Afriski has effectively managed to maintain, preserve and 
improve their infrastructure providing good quality and safe facilities for tourists. 
Beyond the resort however, the national infrastructure of roads, electricity resources 
and internet facilities need significant improvement and if upgraded, these structures 
would enhance the tourist experience whilst travelling beyond the Afriski resort. 
 
3.6 Afriski 
Afriski, a predominantly skiing resort, is located in the Maluti Mountains near the 
northern border of Lesotho. This region can experience significant snowfall (Figure 
3.2), as such one of its primary attractions is a ski slope that begins at 3 222m above 
sea level and extends for a kilometre (Afriski Mountain Resort, 2018). The resort was 
first established in 2002 with the first records of snowmaking in 2005. However, skiing 
has taken place in this region since the 1960s (Kanyarwunga, 2011). This resort can 
host up to 1 000 daily visitors and 400 residential guests in the peak winter season, 
which generally extends from June to August. In terms of accommodation Afriski offers 
various options that range from backpacker lodging and lodges to mountain chalets or 
apartments. It provides a variety of services including a restaurant, café and 
conference facilities amongst many other activities and amenities including a shop for 
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ski gear and equipment rentals (Afriski Mountain Resort, 2018). This site provides a 
case study location that provides access to a large number of tourist and their 
perceptions of climate change. Additionally, this resort is directly dependent on climatic 
and environmental conditions and as such this tourist destination is threatened by the 
challenges of climate change. Furthermore, these challenges are understood to an 
extent by the Afriski stakeholders who have already begun to implement several 
techniques in order to combat the effects of global environmental change by means of 
the artificial production of snow and the diversification of offered tourist products. The 
Highlands Ski route highlights various tourism attractions in the region including 
activities such as fly fishing, mountain biking and skiing (figure 3.3). This route and its 
range of activities and attractions contribute substantially to the tourism product and 
success of the Lesotho Highlands. However, this important tourism product can be 
considerably affected by environmental conditions and during periods of reduced snow 
the key activities such as skiing are not possible highlighting once again the vulnerable 
nature of snow-based tourism products. 
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Figure 1.3: Annotated Map showing the Various Tourism Activities offered within the Lesotho Highlands 
(Source: https://visitlesotho.travel/what-to-see/tourist-routes/extreme-4x4-route) 
 
3
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Chapter 4: Methodology 
It is advantageous to employ a mixed-method approach when researching the impacts 
of climate change on tourism globally (Molina-Azorín and Font, 2015). This technique 
is specifically valuable in the context of southern Africa where there is a deficiency in 
quality datasets (Scott and Becken, 2010). These datasets are necessary for 
investigations into the spectrum of impacts of climate change on tourism and 
resources in this region. The importance of a mixed-method approach is directly 
relevant to this research into Lesotho’s experiences of environmental change and 
tourism as research into this field are often pioneer studies that need to be 
substantiated by effective combinations of data collection. These quantitative and 
qualitative data collection techniques are effective as they complement one another 
and allow for a reduction of bias through implementing the mixed-methods approach 
(White, 2018). Through this methodological approach new data collections can 
become robust and rigorous with qualitative and quantitative findings complementing 
one another (Prayag, 2018). They can withstand the context of a significant shortage 
of existing research in this field, as well as a lack of research into snow-based tourism 
in this region. These robust pioneer studies, substantiated by a sound foundation of 
qualitative and quantitative evidence, can then form a platform for related studies in 
the future. The value of implementing a mixed-method approach can be seen through 
this analysis and understanding of sustainable tourism and the impacts of climate 
change on tourism regionally (Hoogendoorn and Fitchett, 2018a), by focusing on the 
Afriski case study in Lesotho. This study will make use of a combination of research 
methodologies and both quantitative and qualitative data, in an attempt to contribute 
to this missing academic niche, in a holistic manner, while simultaneously meeting its 
specified research aims.  
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4.1 Methodological Theory 
Knowledge production and legitimation can take on a role of assigning privilege and 
or dominance within academia, where this data resource can be used to impose power 
relationships between the source of knowledge, in this case the interviewee, and the 
collector of knowledge, here the interviewer (Heaney, 1996). It is pivotal that the 
researcher understands and is both aware and self-reflexive of their positionality within 
their research, in order to create a narrative that is coherent, meaningful and 
accurately reflects the experiences of the interviewee (Hall, 2011a). Through 
understanding ones’ position of authority, it can be assured that it will not be used to 
manipulate research outcomes. While simultaneously ensuring that research 
objectivity can be maintained as personal ethics and value weightings are controlled 
(Lukes, 2005). This can be a challenge especially in the context of environmental or 
climate change as they can be emotionally charged topics (Hall, 2011b). However, 
these emotive topics can be managed by conscientious researchers who can separate 
the personal sentiments from the empirical ‘truth’ as gleaned from their investigations 
(Leopold, 2011). Through maintaining academic neutrality, ethical research can be 
conducted that does not introduce bias but rather enables authentic narratives and 
agency amongst all the stakeholders involved in the creation and dissemination of 
knowledge (Griffin, 2018).  
 
4.2 Interview Techniques 
The first technique was the use of in situ survey questionnaires and interviews on a 
research group that was divided into two dominant groups. The first of these was the 
management staff team that operates and manages the resort. This group of people 
was interviewed in a semi-formal manner with the guidance of an interview schedule. 
The second group of people were the tourists who visited the Afriski resort. This group 
comprised both day visitors as well as tourists staying on site. This group was asked 
to complete questionnaire surveys containing both qualitative and quantitative 
responses. This work is based on 170 tourist interviews and four in depth interviews 
with operational managers of the Afriski resort on site. Additionally, several electronic 
online questionnaires were posted online for any regular visitors who frequent the 
resort to complete. With regards to the managerial personnel at the resort, the various 
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interviewees and their credentials can be seen in the following results chapter in Table 
1. Additionally, in an attempt to contact as many different Afriski tourists as possible, 
the time period dedicated to conducting and collecting the survey questionnaires 
spans over a week and a weekend as bookings for this resort are booked as either a 
week or weekend pass. Thus, two different booking groups were available for potential 
consultation. This will also allow for day visitors to be consulted in addition to those 
residing in the resort over this length of time.  
The use of the semi-formal interview method was chosen as a secondary source of 
data collection. The interviews conducted with the operational and managerial staff 
entail conversations with key stakeholders and enable the collection of qualitative data 
(Willis, 2015). These interviewees are generally both educated and hold great 
experience within their relevant field and have a more holistic understanding of the 
circumstances and influencing factors facing their industry (Gӧssling et al., 2006; 
Hopkins, 2013). This is highly relevant as people with knowledge and experience 
within a field, hold their own knowledge-based power and as such, it would be unlikely 
for them to be taken advantage of, or influenced by, a researcher or interviewer which 
reduces the risk of further bias (Hoogendoorn and Fitchett, 2018a). Operational 
management can provide insights, which they already possess, on the impacts of 
weather and climate on their resort and industry with a reduced risk of the interviewer 
leading or influencing their perceptions. Consequently, audio recordings will be 
composed within this technique of face-to-face interviews and reduced to the potential 
for reduced errors and manipulation of respondent responses, which can minimise 
bias while increasing the accuracy of the research results (Hoogendoorn and Fitchett, 
2018a).  
There are challenges regarding face-to-face interviews, such as respondents 
providing answers to questions which they may not necessarily have an opinion on or 
trying to provide a ‘correct’ answer rather than a truthful one (Oliveri, 2018). For 
example if a manager has not been working at Afriski long enough to have personal 
knowledge or experience of changes in the weather or climatic conditions over a 
period of time, they may still feel inclined to provide an answer or opinion related to 
such. However, there are several advantages of this technique. The most notable of 
the benefits to this technique, that make its implementation appropriate within this 
research, include the opportunity for the interviewer to adapt the level of interview 
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formality in order to ensure the respondent remains comfortable and the opportunity 
to observe and interpret additional communication mechanisms including non-verbal 
communication such as body language and facial expressions (Groves et al., 2009; 
Irvine, Drew and Sainsbury, 2012). In addition to this, misunderstandings regarding 
the questions posed may be clarified immediately by the interviewer and they can 
enable a reduction in non-response errors (Oliveri, 2018). This is relevant to this 
investigation as questions relating to environmental changes may be difficult to 
understand, or not a concept that respondents may be interested in and, they may be 
unwilling to answer questions related to such matters. However, they may be 
persuaded to show interest in the topic by an interviewer who is present during the 
interview.  
This work aims to create a comparison between managers and tourist views and 
perceptions. Thus it is also important that the tourists themselves are asked to 
complete a structured questionnaire survey. Through this technique a bottom-up 
approach is used whereby the tourists may express for themselves both their 
perceptions and concerns with regards to environmental change as well as their 
opinions on the attractiveness of the alternative activities on offer at the Afriski 
mountain resort (Gössling et al., 2006). The use of questionnaire surveys is 
appropriate in this context as it allows the respondents to answer fairly straightforward 
and simple questions, which encourages willing participation of holiday makers 
(Becken, 2010).  This technique serves as the primary source of data collection and 
is beneficial as it provides an opportunity to collect both qualitative and quantitative 
data which is necessary when implementing a mixed-method approach and enables 
a holistic interpretation of the experiences and sentiments of tourists who travel to the 
Afriski resort (Molina-Azorin et al., 2018). Potential respondents were identified as 
tourists who appeared to be 18 years or older, who were dressed or showing other 
signs that they had been or would be engaging with the various tourism offerings at 
the resort. Once identified these guests were approached and informed of the 
research being undertaken, after the risks and expectations of the questionnaire were 
outlined and their confidentiality was assured they were asked for their informed 
consent and the guests made a choice to either complete the questionnaire or not. 
The respondents were asked to complete surveys throughout the day, this timing was 
selected so as to reduce all potential for bias. Some guests completed the 
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questionnaire during breakfast or lunch while others were approached at the café next 
to the ski slope and completed the questionnaire while resting in between skiing or 
snowboarding. Guests who were spectating or observing others on the slope were 
also approached and the majority of respondents completed the questionnaire during 
or after dinner as offered by the restaurant at Afriski. There was very little risk of bias 
in the results of these questionnaire surveys and this this research generally due to 
the highly enclaved nature of the Afriski resort. The selection method for administering 
the questionnaire surveys will employ the random selection of guests within a 
specialised and specified context as all surveys will be completed on site amongst the 
visiting tourists who are present at the time of the data collection.  This sample 
population is limited to the guests of Afriski and as such could be considered a 
convenience sample. This sample serves predominantly a purposive sampling as it 
functions on a descriptive level rather than representative so as not to make 
assumptions on the perceptions and concerns regarding climate change held by other 
guests of Afriski. This study site is a highly isolated niche that has its own isolated 
population. This sampling technique and sample size, of 170 complete surveys, 
illustrates the tourist realities experienced at Afriski (Teeroovengadum and Nunkoo, 
2018). 
The advantages of this technique range from the ability to contact many respondents 
at a relatively low cost, allowing for significant amounts of data to be collected, while 
simultaneously ensuring anonymity which is crucial when investigating personal, 
sensitive or emotive topics (McGuirk and O'Neill, 2016). While the investigation is not 
directly threatening and holds little risk for respondents to be vulnerable, the concept 
of climate change can be emotive with the potential for tourist responses to be emotive 
either as extreme denialists or as strong supporters (Hoogendoorn and Fitchett, 
2018a). This may serve as a challenge as responses may show bias for or against the 
topic at hand. However, this is important as this research seeks to understand the 
perceptions and experiences of tourists and the changes in their surrounding 
environment, which is in itself a request for subjective and personal responses. 
Questionnaire surveys can be advantageous as the respondents can take time to 
reread and interpret questions and take time to answer them without being pressured 
by an interviewer waiting for an immediate response (Brace, 2008). Once again, there 
are both benefits and challenges to using any data collection technique. While survey 
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questionnaires do not enable interviewees to ask to ask for clarification on questions, 
they are advantageous in that these surveys are generally simplified and 
straightforward (Brace, 2018). Additionally, the respondent will have a limited risk of 
being influenced by the researcher with regards to their answers which reduces bias. 
Through the standardised nature of the same set of questions being asked to many 
people, a general consensus and overview of tourist perceptions and experiences may 
be created (Fowler, 2013).  
It is critical to acknowledge an additional source of bias to this research, this source 
being the timing and nature of environmental conditions that directly impact on the 
climactic perceptions that tourists hold. The distribution and collection of the 
questionnaire surveys took place in the week of the 24th June 2018. This week is 
placed in the middle of their peak season in order to attain the most frequent and 
relevant weather conditions experienced by tourists during the winter on season. It is 
essential to note that the environmental conditions and subsequent tourists’ 
perceptions on the weather at Afriski are directly associated with and generally limited 
to the conditions experienced within this isolated week. This is important to note as 
Afriski guests at the resort in mid-July would have experienced different environmental 
conditions including heavy snowfalls and would hold significantly different experiences 
and perceptions regarding the resort, that are directly linked to the timing of their stay 
and the precise conditions experienced within that timeframe.  
According to Hoogendoorn and Visser (2011), there can be significant challenges 
when it comes to creating new datasets within a southern African context, that include 
overcoming socio-cultural issues such as race, gender and social class amongst 
others. These make creative and adaptable research techniques an essential aspect 
for creating new data archives that enable current and future investigations into similar 
topics. This sentiment is relevant to this research as there is a significant deficit of 
quality datasets in southern Africa with regards to snow-based tourism, and as such 
the application of a mixed-methodological approach with an innovative use of various 
research techniques is essential to addressing this issue (Hoogendoorn and Fitchett, 
2018a). Additionally, there were challenges presented by the use of online 
questionnaires as a means of collecting data and as a result only nine responses were 
collected. Due to local gatekeepers surrounding the Afriski community, the researcher 
was denied access to both their tourist contact details and their social media platforms. 
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I was unable to gain access to previous guests of the Afriski resort beyond my own 
personal capacity and as a result only a very limited selection of responses could be 
collected. This limited access proved to be a challenge and serves as evidence of the 
difficulties in implementing some data collection techniques. In this case study it is 
recognised that the physical distribution and collection of printed questionnaires was 
far superior to the usage of online questionnaires. This once again highlights the 
beneficial nature of a mixed-methods approach as where one technique may have 
shortcomings, another can complement or compensate for the other’s inadequacies. 
The questionnaire was compiled out of a series of questions aimed at addressing the 
various aims and objectives of this research. It was compiled as a means to assess 
the various concerns and perceptions tourists hold regarding climate change and their 
views on alternative attractions at Afriski and snowmaking as means of adaptation 
towards addressing the challenges of climate change. Questions 8, 10, 11, 18, 19 and 
20 were aimed at establishing the perceptions and concerns tourists have regarding 
climate change. Questions 9, 12 and 13 were directed towards understanding tourist 
perceptions and thoughts regarding the artificial production of snow and the current 
adaptation methods used to ensure snow despite adverse weather conditions. In order 
to investigate the attractiveness of the non-snow reliant activities offered by Afriski 
questions 14, 15, 16, 17 and 18 were asked. While questions 1, 2, 3, 4, 5, 6, 7, 21, 22, 
23 and 24 were used to establish the demographics and general context of each 
respondent these questions added further detail and insights the overall aim and the 
various objectives of this research (see questionnaire survey in appendix). While there 
was no pilot study to test the appropriateness and clarity of questions, they were 
approved by an ethics committee at the University of Johannesburg before they were 
distributed. Furthermore, there was a preliminary and supervised field trip to Afriski 
with the supervisors of this research to establish the feasibility and appropriateness of 
the questions presented in the tourist questionnaires.  
 
4.3 Additional Research Techniques 
In addition to face-to-face and questionnaire-based interviews, an analysis into online 
TripAdvisor (www.tripadvisor.com) comments will be analysed, providing insights into 
past experiences of tourists who have visited the Afriski resort. The textual analysis of 
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online comments posted to this social medium between the years 2009-2018, enabled 
common climatically relevant themes to be identified and coded (Fitchett and 
Hoogendoorn, 2018c). These climatic factors are relevant to the investigation into 
snow-based tourism and climate change in Lesotho as a high percentage of past 
tourists made specific reference to the weather conditions, snow quality, presence of 
artificially produced snow and some comparisons between different visits which clearly 
illustrate and highlight the environmental conditions which they experienced 
throughout this time period. Furthermore, this form of netnographic tourism research 
enables research to be conducted from an emic perspective with several advantages 
(Wu and Pearce, 2014). The most notable of which include the access provided to 
researchers that enable a geographically limitless investigation into various diverse 
populations without necessarily having to come into direct contact with them (Xu and 
Wu, 2018).  In conjunction with this, netnographic research can be a resource-efficient 
means of gaining a broad range of tourist opinions that are not influenced in any way 
by the researcher who can save much time and financial capital amongst other 
resources (Hall, 2011c; Xu and Wu, 2018). The use of TripAdvisor as an investigative 
platform allows for researchers to understand the personal experiences and 
perceptions held by tourists who have visited the Afriski resort and have subsequently 
shared comparisons between their expectations and physical experiences (Scott and 
Orlikowski, 2012). Through using TripAdvisor insights, destination image and 
perceptions can be understood by effectively making use of social media within 
research (Tamajón and Valiente, 2015). This statistical method works complimentarily 
with the various interviews to create a holistic understanding of the perceptions and 
experiences of environmental change in addition to its impact on the tourism industry 
of Lesotho.  
Furthermore, this work will make use of video footage that has been posted online by 
Afriski in the past as a means of gleaning additional insights into both the snow-
production process and the impacts of climate on the resort, as interpreted by 
operational managers of the resort itself.  Photographs will be taken on site as a means 
of providing evidence of the condition of the environment at the resort as well as the 
various activities that take place. The use of photographs taken on site are 
advantageous to the investigation of environmental change at Afriski, as weather, 
climatic conditions and the environment are multisensory experiences for tourists 
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(Rakić and Chambers, 2010). The visual dimension of this experience can be 
accurately illustrated through the use of photographs which enable an additional 
aspect of the unique tourist experience to be interpreted as a snapshot of their reality 
that is expressed in addition to their verbal descriptions of the study destination (Park, 
2018). These techniques of “nethnographic” analysis, photographs and video footage, 
contribute to the comprehensive nature and detailed analysis of this work by amplifying 
the effectiveness of research results through the use of mixed-methods (Hoogendoorn 
and Fitchett, 2018a). This mixed-methods system is enhanced by the implementation 
of a case study methodology, with the Afriski resort being investigated as an in-depth 
study of a “bounded contemporary phenomenon” (De Urioste-Stone et al., 2018). 
 
4.4 Qualitative Analysis 
The in-depth surveys were transcribed as the first step, so that all the details shared 
during the recorded interview could be easily managed. From here, common 
responses were identified and generalised into the major concerns and perceptions of 
the resort managers. The managers’ perceptions regarding climate change and the 
potential threats that this phenomenon pose to the longevity of the resort were 
described as were the significant climatic changes that have been identified while 
working there. This was accompanied by the potential responses and plans that have 
been suggested or implemented as a response to these climatic concerns. Financial 
implications in the present and future in relation to climate change were expressed 
and the role that alternative activities play in the success and survival of the resort, 
both those that are already implemented ad those which are planned. Managerial 
operators were first asked to complete introductory and demographic questions to 
establish their connection to and the basic details regarding Afriski. The four 
interviewees were then asked to describe changes in the climate since they had come 
to Afriski, the climatic threat that concerns them most and what plans they have if 
climate conditions are to worsen in the future. From their responses it was made clear 
that three interviewees had noticed changes in the local climate and that water was a 
common climatic concern to which there were various proposed responses for the 
future. They were then asked to describe their snowmaking process and related 
questions and to comment on the various alternative activities offered by the resort. 
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Remarks regarding the alternative acuities were predominantly positive amongst all 
the interviewees however, it was noted that snow-based activities were clearly the 
main attraction at the resort. Finally they were asked to comment on the financial 
implications regarding a changing climate and the adaptive strategies out in place to 
address such. The responses to these questions were transcribed and then analysed 
for common answers as well as specific comments that were unique or different so as 
to highlight the various perception, concerns and understandings relating to the current 
and future climatically influenced conditions at Afriski. These perceptions and insights 
were then used to create a comparison with the perceptions held by the tourists who 
visit the resort. Tourist perceptions from the questionnaire survey showed insights into 
why they chose Afriski as their skiing destination, their experiences of the activities 
offered, the snow and the weather during their visit and the potential future financial 
implications and possible new attractions. Key phrases that highlight particularly 
relevant sentiments were extracted and quoted in the findings section of this research.  
 
4.5 Quantitative Analysis 
The questionnaire surveys proposed many questions which require quantitative or 
numerical results, containing both the use of a Likert scale and various yes or no 
questions. Included in this quantitative analysis, tourist ages, highest qualifications and 
level of skiing experience were identified as informative figures that were interpreted 
and represented as graphs in the following results section. These and other numerical 
values as recorded within the questionnaire surveys, were interpreted and used to 
further investigate tourists’ perceptions and experiences as well as to support and 
compliment the more descriptive qualitative findings to create more rigorous and 
robust findings. The responses in the questionnaires were tallied in an excel 
spreadsheet using basic calculations to show the minimum or least selected 
responses, maximum or most selected responses as well as the averages for each 
quantitative question in the questionnaire.  The various quantitative values collected 
as responses to the questionnaires were converted into percentages that can be used 
for analysis and comparisons. There were also various descriptive responses to the 
questionnaire responses that were captured as single words or short phrases in the 
same excel sheet, here commonly used phrases or words were identified and counted 
so as to establish the most commonly presented answer and the least most common 
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responses. Any particularly unique or outstanding responses were also noted as 
singularities of value. The percentages and original numerical findings were cross 
compared and grouped into various combinations that are thematically related. For 
example which tourists believed that climate change is being experienced in southern 
Africa and the level of satisfaction regarding their experience of snow at Afriski. Each 
subset had its variety of answers interpreted and compared to create descriptive 
findings between different but connected constructs. Furthermore, these findings were 
graphically communicated through the use of various graphs and tables. These graphs 
and tables were created using basic calculations and tabulations on excel and in word 
to highlight the most common or relevant factors. These findings from the tourist 
responses were then compared with those from the TripAdvisor findings as well as the 
interviewee responses to as to create a comparison between the various sample 
groups and to establish commonalities or notable differences in the perceptions, 
concerns and opinions.  
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Chapter 5: Results 
5.1 Stakeholder Perceptions 
5.1.1 Climate Change Perceptions and Concerns 
Within the context of global climate change, snow-based destinations are highly 
vulnerable, as rising temperatures and changing environments can present direct 
challenges to the maintenance and usage of snow within tourism (Scott et al., 2017). 
The operational managers at Afriski are eager to share climactically relevant 
information. The data collection and interview process for this investigation was 
facilitated through cooperative and willing key stakeholders, the lack of which can often 
be a challenge for researchers (see Hoogendoorn and Visser, 2011). This stakeholder 
cooperation is thus highly relevant as both parties involved have the mutual goal of 
ensuring the longevity and success of the resort, despite the briefly outlined difficulties 
of snow vulnerability within the context of a changing climate.   
Four semi-structured interviews were conducted, recorded and transcribed and the 
details of the interviewed parties are identified in this chapter as “Interviewee 1, 2, 3 
or 4” (Table 5.1).  These key stakeholders offered insights into the Afriski resort and 
how environmental changes impact the resort in addition to the contributions by the 
resort to environmental change. The perspectives and perceptions of these managers 
are created through different administrative roles, length of work experience within the 
resort as well as their different personal views and interpretations on climactically 
relevant factors that interact with the Afriski resort. 
Table 5.1: Afriski Operational Managers Details 
  
Interview Role in Company No. Years Working at 
the Resort 
Interviewee 1 Mountain Operations Manager and Chief 
Snow Maker 
14 
Interviewee 2 General Manager 1.5 
Interviewee 3 Ski Instructor, Maintenance and Infrastructure 
Control 
11 
Interviewee 4 Founder 20 
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The operational managers identified two main seasons comprising either winter, snow-
based activities and summer-based activities. However, some of these tourist offerings 
can overlap. The tourist offerings vary from skiing and snowboarding to high-altitude 
training courses and cycling trails. Afriski had its peak skiing season around June 21st 
for 2018, in order to align with school holidays, and to encourage local and 
international tourists, notably from South Africa, to make the trip to this resort during 
their vacation.  
The four operational managers who were interviewed at Afriski held similar opinions 
and concerns when considering the impacts of climate change and the sustainability 
of the resort. In terms of the changes they had noticed with regards to the climate 
during their time of employment at the resort, three of the staff noticed evidence of 
change over many years, spanning over a range of 11 to 20 years of work experience. 
The fourth had not been there long enough to notice any significant variability.  
The extreme nature of weather at Afriski has been specifically identified by the 
managerial interviewees who mentioned unpredictable snowfalls, rain patterns and 
temperature changes amongst other climatic factors. It was expressed that weather 
extremes are enhanced and are more severely experienced as a result of the high-
altitude where the resort is located within the same atmosphere within which the 
extreme climactic conditions are occurring (Interviewee 1). This, especially in terms of 
their experiences of wind, rain and cold spells. According to their interview responses, 
over the more recent, past five years these extremes have are perceived to have 
become more unpredictable and severe. Throughout these interviews extreme rains 
and thunderstorms were identified as being more frequent and intense. They also 
identified issues of droughts in the area which could potentially lead to serious future 
water shortages. Interviewee 1 expressed the view that “There have been abnormal 
snow falls with ‘slivers’ of natural snowfall being abnormally frequent in March 2018” 
and that snowfalls have been observed as much less frequent and occur later on in 
the year in the last few years. Afriski is surrounded by wetlands and evidence of 
climate change can be seen through changes in the local plant life.  
Afriski was described as a highly seasonal workplace where “you can experience four 
seasons in one day” (Interviewee 2). This statement expresses the day to day 
variability at the resort and illustrates the how unpredictable the weather can be in this 
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area. In terms of the specific climactic threat or threats that are of greatest concern to 
these stakeholders, their responses only varied slightly.  Unpredictable weather was 
once again highlighted as a concern by all four interviewees, in terms of rain and 
snowfall. There was a general consensus amongst the opinions of the respondents 
that the greatest challenge lies in water in three main ways. Firstly, it is essential that 
water consumption is monitored and controlled not to place further strain on water 
supplies. Secondly, there are challenges of drought in the area, water capacity and 
moisture contents are essential to snowmaking and as such enough water needs to 
be collected every year to allow for the artificial production of snow. According to 
Interviewee 1, there have been recent droughts in Lesotho with 2013 being a 
particularly water scarce year, this limits water availability and introduces a further 
issue of dust which significantly hampers snowmaking processes. However, this same 
interviewee acknowledged that 2018 has shown a very wet summer despite general 
patterns of dry and drying conditions.  
The third challenge, according to the interviewees, lies in high pollution levels globally 
that can cause water to become more contaminated. Interviewee 3 stated that this is 
evident in the Afriski dams that are filled with sediment and can no longer filter as well 
as they have in the past. However, it is acknowledged that Lesotho is well known for 
its extremely high rates of erosion which may potentially contribute to this high level of 
sedimentation. Extreme erosion, largely due to poor farming methods, overgrazing 
and rainfall patterns combined with the natural highland topography, has resulted in 
the formation of large gullies across the nation (McCulloch, 2006). A final concern that 
was highlighted by Interviewee 3, was the “apathetic behaviour of humans” as without 
serious changes in anthropological habits, environmental change will continue to be 
intensified and in turn amplify the harmful consequences of a changing climate.  
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5.1.2 Snowmaking, Current Adaptation Methods and Various Strategies 
In light of the various climatic concerns held by the operational management of Afriski, 
they have devised several long, medium and short term strategies as a means of 
addressing these concerns. The capacity to artificially produce snow is one of the 
greatest adaptation mechanisms for facing the challenges of global environmental 
change. Climate change introduces issues of rising air and surface and atmospheric 
temperatures amongst other factors (Lamsal et al., 2017) that can significantly 
encumber this snowmaking capacity. Afriski has been artificially producing snow since 
2001 according to Interviewee 4, who also expressed that “the colder the temp the 
better the snow quality.” Interviewee 1 stated that temperature is in fact not the most 
crucial factor in the optimal conditions for snowmaking, but rather that moisture content 
and humidity play a more significant role.  While “Marginal conditions start at an entry 
level of -2 to -4 wet bulb” with the moisture content playing a critical role, Interviewee 
1 agreed however, that “the colder the temp the better the conditions for making snow”.  
High pressure air, high pressure water and optimal temperatures are necessary for 
snowmaking and the moisture content or wet bulb is most essential factor. While 
Afriski usually begins to produce snow in May, which is then maintained throughout 
the winter season, snow will be produced whenever conditions are ideal. Snow can be 
made, and stock piled when there is no wind and the conditions are good for snow 
production, in terms of cold temperatures and adequate moisture levels. During the 
interviews I was directed to an online video produced by Afriski that explains in detail 
the practise of artificially producing snow. In this video snowmaking is described as a 
form of art by Martin Schultz in his online YouTube video (see 
https://www.youtube.com/watch?v=c7uswnvrY64). He defines the process of 
snowmaking simply as the meeting of high pressure air with high pressure water at 
the right temperature and humidity (Schultz, 2014, pers comm). 
It was expressed by all the interviewees that all present and future threats to the 
prosperity of the resort will be faced head on, with new strategies that address 
concerns as they arise. This is already a strategy in place as there are currently 
adaptation methods being implemented. In the future, as further adaptation strategies 
are required or become necessary, due to the potential future impacts of climate 
change, these will be instigated at the resort. Included in such potential future 
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adaptation strategies will be the implementation of more advanced equipment. 
According to an interviewee, “Better snowmaking equipment will be used in the future, 
just like at the skiing resorts all over the rest of the world.” (Interviewee 4). This can 
take the form of more advanced snow guns or snowfactory systems. However, 
Interviewee 1 stated that the snow guns currently used and maintained are satisfactory 
for the amounts of snow required at the resort presently. While the artificial production 
of snow is an adaptation mechanism that has been and is currently being implemented 
globally as a means of addressing the challenges of climate change, it is 
acknowledged that this practice has been implemented at Afriski since its origin as the 
amounts of natural snowfall have never been sufficient to maintain a ski slope.  
However, this technique still functions as an adaptive mechanism as it contributes to 
the management of changing climactic conditions. The artificial snow production at 
Afriski is already working at an adequate level to ensure sufficient snow production 
despite adverse weather conditions that can be present at the destination. 
In response to the issues surrounding water quality and availability, which is critical for 
snowmaking at Afriski there are some straightforward and short-medium term plans. 
The first of these is to ensure that water is collected and stockpiled in the existing 
dams at Afriski throughout the year and “collecting water at every opportunity of 
precipitation” (Interviewee 1). Second there are plans to build two new dams, and to 
enlarge the existing dams to maximise their water capacity in the future, according to 
Interviewee 2. The dams at Afriski are largely sustainable as they are filled with 
recycled water that is collected repeatedly by the natural drainage basin created by 
the mountains and accompanying wetland that surrounds the resort.  
Interviewee 3 explained the future goal of creating a completely self-sustainable resort 
“through implementing septic tanks of water purification and using grey water to run 
sustainable green houses and other similar projects.” Consequently, they would 
further reduce their carbon footprint and contribute less to global environmental 
change. Furthermore, Interviewee 3 detailed the strong sentiment towards 
conservation at the Afriski resort by stating “We are also very serious about protecting 
and conserving the wetlands around us, mostly through issuing fines to people who 
are found walking through or damaging the protected areas in any way.” Wetlands can 
be protected and conserved, as they are at Afriski, whereby managers can monitor 
access, distribute fines and control the human interaction with the wetland, reducing 
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negative anthropogenic contributions. This conservation can ensure the strengthening 
of biodiversity and escalate the longevity of protected wetlands.   
Beyond the challenges concerning water, Afriski has also adapted to a changing 
climate by strategically deciding on their tourist seasons according to school holidays 
as mentioned previously, but more importantly to matching optimum climactic 
conditions at the site. This adaptive method also allows for Afriski to change their snow 
season starting and end days and overall time period so as to ensure that the required 
environmental and climatic conditions needed for snow will be present, despite the 
time of year. The challenges to Afriski, as outlined by the interviewees, in terms of 
extreme weather and water challenges amongst others, need to be addressed in order 
to ensure the longevity of the resort. It can be argued that climate change negatively 
affects the snow-dependent nature of ski resorts and as such many adaptation 
mechanisms are necessary to their survival and prosperity.  
The dates of the snow season are generally declared in January and the level of 
accuracy for these predicted dates have improved over the years. Interviewee 4 
explains that in the past, some compensations were made, as booking dates could be 
changed or some refunds given if conditions were poor. However, it was stated that,  
“Due to reliable snowmaking equipment, we can “guarantee” snow from the 1st June 
on all slopes.” (Interviewee 1). 
If conditions are very poor, they will groom and maintain only the smaller slopes to 
ensure safety and enjoyment. However, Interviewee 1 also suggested that technology 
is very important to facilitating effective communication between the resort and guests. 
Webcams and social media platforms are used to contact tourists and to inform them 
of the snow conditions and which slopes are open and running. Interviewee 2, stated 
definitively that “We do whatever it takes to ensure we always open on the first day of 
the season.” The ability to produce your own snow is very effective to ensuring a timely 
snow season opening, despite adverse weather conditions. In addition to the ability to 
artificially produce snow and changing the start and end dates of the tourist seasons, 
a third adaptation method for addressing the challenges of climate change is the 
diversification of the products offered to tourists and the implementation of alternative 
activities.  
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5.1.3 Alternative Activities  
As a snow-based destination Afriski and its managerial operators have implemented 
various new activities that can occur throughout the year as a means of diversifying 
their product and encouraging yearlong tourist interest. With the introduction of 
abseiling, paint-ball, mountain biking and high-altitude endurance training facilities 
Afriski has become more than a skiing resort only and can host and entertain tourists 
throughout the year without being weather dependent. While these activities form a 
fairly extensive list with many options, they do not generate similar funding amounts 
in comparison to those created by the snow-based tourism offerings. While the 
summer-based activities are not enough for the resort to run profitably or even 
sustainably, the funds are sufficient for covering summer and some general 
maintenance costs. Interviewee 3 identified that most funds are both generated by and 
used for the upkeep of the Sky restaurant which is the restaurant facility that operates 
from and within the Afriski resort, as the highest restaurant in Africa.  
Interviewee 4, highlighted the fact that: 
“Not many businesses can run on only three functional months a year. So yes, the 
general good weather and unique features of the resort attract tourists throughout the 
year. Every little bit helps.” (Interviewee 4). 
There is much focus on the future of this resort with short, medium and long term plans 
to introduce various new tourist attractions at the resort to encourage yearlong 
visitation. Interviewee 2 stated that “a zip line, monorail, suspension bridge […are] a 
few ideas for the future. But [that] we need to build on and strengthen what we already 
have first.” Interviewee 3 highlighted the importance of creating children’s attractions 
and offering new and interesting activities constantly to entice both new tourists and 
returning guests to the resort. If returning tourists feel invested in and that their 
interests are consistently renewed destination loyalty can play a large role in their 
choice making with regards to destination selection which can contribute significantly 
to the success of a resort such as Afriski (Dawson et al., 2011). Interviewee 4 shared 
hopes for the future development of the resort: 
“In the future I would like to open a second ski slope so that we could double our guest 
numbers and skiing opportunities. This may take several years to accomplish though.” 
(Interviewee 4). 
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The biggest discrepancies between the responses of operational management are 
identified through their views towards the attractiveness of the alternative activities. 
While Interviewee 1 was steadfast in his view that “Winter and the snow are really the 
significant attraction here at Afriski, I believe snow will always be the “Main attraction” 
and source of tourists for Afriski.” Interviewee 2 believed that snow tourists’ loyalty and 
positive experiences will be cause for them to return in the summer months. 
Interviewee 3 thought that some tourists were more interested in the alternative 
activities than the snow-based offerings, notably that “there are a number of tourists 
who are specifically interested in fishing at the resort.” Lesotho in general and the 
water bodies surrounding the Afriski resort offer good opportunities for fishing, notably 
trout and yellow fishing in this area. Thus, Afriski is consistent with other areas of 
Lesotho as an attractive destination for fishing with many opportunities presented, 
especially for fly-fishing (Hoogendoorn, 2014). 
Interviewee 2 further expressed that significant attraction to the resort lies in the 
festivals and events that they host; these events can occur both in the summer and 
winter seasons and both periods bring in significant tourist numbers. The featured 
events offered by Afriski range in nature and attract a wide variety of different tourists. 
In terms of sports-based festivals they offer festivals for cycling and mountain biking, 
hiking, running, fitness, skiing and snowboarding winter festivals. These cycling and 
mountain biking festivals for 2018 included CrankChaos, Maluti Mayhem, SuperBike 
SA’s Afriski Bike Tour, Snow+Rock Enduro, Rocky Fest and Mountain Biking 
weekends at every month’s end. In terms of running and fitness festivals, Afriski offers 
the Trail Adventure 3222 ICE Trail Run event, 3222 Stage Trail Race and The Air Up 
There: Afriski’s New Obstacle Course, which is also Africa’s highest obstacle course. 
Afriski offers other festivals which specifically apply to the experience of snow, 
included in which are the Winter Whip festival and in 2017 the Maluti Ski Challenge. 
Beyond these sports-based events, Afriski is host to numerous music festivals 
including a Wine, Gin and Jazz Festival and WinterFest from 2015 to 2017, with a 
double winter festival in 2018 the first for the opening of the winter season and the 
second as a closing festival as the season is completed.  Interviewees 3 and 4 agreed 
that the high-altitude of the Afriski resort make it a truly unique and desired tourist 
destination.  
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“Our high altitude creates attractions that are unique and appealing and can extend 
beyond just snow. In particular cycling, adventure running and high altitude training are 
very big attractions for the resort.” (Interviewee 3). 
Interviewee 4 agreed with this general sentiment indicating that “High altitude training 
is a big market as is the opportunities offered for cycling and motorbikes.” The unique 
high-altitude facilities offered by Afriski include the highest obstacle course in Africa, 
cycling and running routes within the resort as well as the ski lift T-bar that can be 
used to assist in getting bikes to the top of the mountain and seasonal high-altitude 
training camps. This attracts cyclists, runners, hikers and motor bikers amongst other 
athletes, who are encouraged to attend both the various festivals and make use of 
these training facilities throughout the year. Interviewee 4 further expressed that 
“These alternative activities are beneficial in that they are always available, and they 
do not depend on snow quality or availability like skiing does.” Which is critical in the 
response of Afriski against climate change. 
 
5.1.4 Financial Concerns  
Unpredictable weather and changing weather conditions, within the context of global 
environmental change, can be a source of risk within the tourism industry. Unexpected 
or unpredictable weather can result in financial implications for both tourists and tourist 
destinations, notably, with the introduction of tourism weather insurance amongst 
other considerations (Olya and Altinay, 2016).  When considering weather related 
economic implications at Afriski, Interviewee 2 stated that they have not specifically 
incurred any financial losses due to weather. However, a different manager disagreed 
with this statement, saying that: 
“We are already at the point where skiing is not possible using only natural snow, so 
there are the financial implications of having to create manmade snow that enable the 
slopes to run.” (Interviewee 4). 
In terms of the future considerations of climate change and finances, one of the 
managers maintained that there is little to be concerned about as, “there are general 
long-term planning concerns, like with any other company. But there is nothing that I 
am worried about specifically for the future.” (Interviewee 2). This sentiment could be 
based on a lack of experience due to the significantly shorter period of time worked at 
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the resort. This could result in a reduced understanding of the severity of the effects 
of climatic changes at the destination. Alternatively, this notion could be based on 
confidence in the resort as it has already implemented adaptive and snowmaking 
facilities. These facilities address the most significant concerns for this resort for the 
foreseeable future within the context of a changing environment, as they decrease the 
resort’s reliance on naturally existing climatic conditions.   
Interviewee 4 agreed with this sentiment to an extent as “The cost of creating snow 
may become more expensive with new, bigger and better machines, but that is to be 
expected.” This is further supported by the statement: 
“Further into the future it could become necessary to invest 2 million Euros to purchase 
more advanced snowmaking technology and machinery that could ultimately lengthen 
the snow season and keep to guests happy.” (Interviewee 1). 
Through artificially producing snow, skiing seasons can be extended, and both the 
snow quality and general skiing experiences can be improved for tourists. This is an 
important factor when looking into the challenging context of changing environments, 
specifically with the challenges of potential future climate change in the area. Through 
adaptation and the implementation of more advanced machinery, such as snow guns, 
a successful winter season can be maintained. There are financial implications and 
considerations to be considered when investigating the Afriski resort in general, that 
extend beyond snowmaking and the equipment for such. However, one of the 
stakeholders expressed that there is not much need for concern and holds a very 
positive outlook for the future of the company. He expressed that “Skiing and 
associated snow sport are a very luxurious activity, sport or lifestyle and as such is 
generally very expensive.” Yet, he was positive as “Presently, Afriski is at a tipping 
point in terms of profit that could be re-invested into better machinery and technology 
at the resort that would upgrade tourists’ satisfaction and their overall experience.” 
(Interviewee 1). 
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5.2 Tourist Perceptions 
Tourist experiences, perceptions and levels of satisfaction are essential to the success 
of the tourism industry. This, as these factors largely influence tourists’ destination and 
travel choices (Ramseook-Munhurrun, Seebaluck and Naidoo, 2015). Furthermore, 
weather and environmental conditions, which are altered by a changing climate, can 
directly influence tourist experiences, perceptions, choices and overall satisfaction 
levels (Pham et al., 2010). These perceptions could be of further value as they allow 
for a comparison between the both the tourists and the operational stakeholders at the 
resort. This comparison could illustrate the various understandings of global climate 
change and awareness levels of possible future climate change, as well as the 
different experiences of a snow-based resort within this context. This can also illustrate 
the different levels of concern regarding the future impacts of climate change for both 
of these groups. Guests responded to a number of questions relating to climate 
change, including being asked if they believe climate change will affect tourism to 
Afriski in the future, questions relating to the current adaptation methods and future 
success of the resort in addition to basic demographic questions. 
To further the discussion into the perceptions, concerns and experiences of climate 
change for tourists, a questionnaire survey was distributed, completed by willing 
guests and collected on site. These responses yielded various results. Of the 170 
collected responses, the basic demographic questions were mostly answered (Table 
5.2). The Afriski mountain resort attracts both foreign and domestic tourists, with the 
greatest number of guests traveling from South Africa at 81% (137 respondents, n = 
170). Only 2% (3 respondents, n = 170) of tourists travel within Lesotho to visit the 
resort while 17% (n = 170) of tourists are international and travel from a variety of 
countries to Lesotho as detailed in Table 2. In terms of the ages of the interviewed 
Afriski guests, the majority fell into the 18-25 years old category with 46 responses 
(28%, n = 168), followed closely by the 36-45 and 46-55 age categories with 45 (27%, 
n = 168) and 39 (23%, n = 168) responses in each category. 29 participants fell into 
the 26-35 age category (17%, n = 168) (Table 5.2).  
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Table 5.2: Basic Demographic Details of Questionnaire Survey Respondents 
 
Few tourists fell into age categories above 55 years old (5%, n = 168) and there were 
no survey respondents who were 75 or older (Table 5.2). It is possible that the exercise 
of skiing and requisition of substantial physicality could be a deterring factor. 
Additionally, factors such as the high-altitude and cold temperatures could potentially 
make the skiing experience uncomfortable for tourists. This applies specifically to 
tourists who are not used to or are poorly prepared for these specific conditions. The 
pattern of decreasing participation numbers as age increases, is presented here and 
is repeated in various other studies (see Miragaia and Martins, 2011; Rutty et al., 2015; 
Komppula and Laukkanen, 2016). The survey responses of this research have 
revealed that no snow-based tourists participated in skiing or other related activities, 
after they reach a specific age.  
A third demographic factor that holds relevance within this study is the highest level of 
education held by each guest surveyed. With 79 (47%, n = 169) respondents holding 
a post graduate degree as their highest level of education, this category is 
predominant. This is followed by 69 (41%, n = 169) respondents with tertiary education 
as their highest and only 20 (12%, n = 169) respondents indicating that high school is 
their highest level of education (Table 5.2). There is an association presented here 
that shows that the guests at the Afriski resort are very highly qualified and as such 
hold substantial employment positions such as doctors, directors and self-employed 
business owners. Amongst the younger participants, the majority of responses 
showed that they were students in the process of attaining higher degrees. These 
Basic Demographics Representation of Survey Respondents 
Nationality (n=170) 
Age 
Category (n=168) % 
Highest Level of 
Education (n=169) % 
RSA 137 18-25 46 28 No formal education 0 0 
British/English 6 26-35 29 17 Primary school 1 1 
French 5 36-45 45 27 Secondary school 0 0 
German 4 46-55 39 23 High school 20 12 
Mosotho; African 3 each 56-65 7 4 Tertiary education 69 41 
American; 
Portuguese; Swiss 2 each 66-75 2 1 Postgraduate 79 47 
Serbian; UAE; 
Danish; Hungarian; 
Ecuadorian 1 each 
75 and 
above  0  0 
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demographic identifiers are useful in this context as they create a description of the 
primary profile of snow-based tourists in southern Africa. The common identity 
presented through this research is that of a well-educated, middle to high earning 
adult. In southern Africa and specifically the context of Lesotho, skiing and other snow-
based experiences remain a relatively elite experience. Furthermore, it could be 
argued that tourists with higher levels of education have different conceptualisations 
and perceptions of concepts such a climate change and its possible future impacts. 
 
5.2.1 Climate Change Perceptions and Concerns 
In order to explore tourist perceptions about climate change and their related 
concerns, they were asked to answer two questions. Firstly, they were asked whether 
they believe that southern Africa is experiencing the effects of climate change and 
secondly if they expect climate change to affect tourism specifically at Afriski in the 
future.  To which the first question had 99% completed responses (n = 168) with 136 
respondents (81%, n = 168) stating climate change is being experienced in southern 
Africa, 21 (12%, n = 168) unsure responses and only 11 (7%, n = 168) respondents 
stating that climate change is not being experienced in southern Africa (Figure 5.1). 
With more in-depth analysis, more specific understandings of tourist perceptions of 
environmental change can be established. Of the 136 respondents who perceive the 
effects of climate change to be present in southern Africa, 116 participants (85%, n = 
136) are South African. This is a relevant factor as participants could potentially be 
more aware of the effects of climate change in the context of their primary residence 
when compared to the potential views of climate change in southern Africa held by 
foreigners. Out of the 21 responses who were unsure, nine participants (43%, n = 21) 
are not from south Africa so could be less aware of the potential effects of climate 
change in this area. However, seven participants (64%, n = 11) who are from South 
Africa make up the larger portion of the 11 responses that believe the effects of climate 
change are not being experienced in southern Africa.  
Amongst the participants who believe that climate change is being experienced in 
southern Africa, 120 participants (88%, n = 136) felt they had a satisfying experience 
of snow at this African based ski resort, and 113 (83%, n = 136) participants felt that 
the weather had no impact on their skiing experience. When considering the 
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participant group who answered with unsure responses regarding the presence of 
climate change in southern Africa and its associated effects, similar patterns to the 
group of respondents who said yes in the previous question are displayed. Within this 
unknown category 18 of the 21 participants (86%, n = 21) were satisfied with their 
experiences of snow while 16 participants (26%, n = 21) felt that the weather had no 
influence on their skiing experience. Looking into the category of participants who do 
not believe the effects of climate change are being experienced in southern Africa, 
eight out of the 11 respondents (73%, n = 11) felt satisfied with their experience of 
snow. While nine out of the 11 participants (82%, n = 11) felt that the weather had no 
impact on their skiing experience. This association between how tourists were 
impacted by weather during their trip, as well as their level of satisfaction with the snow 
they experienced, could potentially play a role in their perceptions relating to climate 
change at Afriski.  
 
 
 
Figure 5.1: Tourist Perceptions Regarding Climate Change and its Effects  
 
Tourist perceptions relating to climate change in southern Africa were divided into two 
main themes, the first being a question focused on the presence of climate change in 
southern Africa and the second focused on the effects of climate change for tourism 
specifically at Afriski. The second question regarding the effects of climate change of 
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tourism specifically at Afriski in Lesotho had fairly similar findings to the tourist 
perceptions of climate change in southern Africa. With a response rate of 166, 106 
tourists (64%, n = 166) believed that climate change will have an impact on tourism at 
Afriski, 37 unsure responses (23%, n = 166) and 23 guests (14%, n = 166) believing 
that climate change will have no effect on tourism at the resort (Figure 5.1). Of the 106 
respondents who believe climate change will impact on tourism at Afriski, 102 
participants (96%, n = 106) also believed that the effects of climate change were being 
experienced in southern Africa. While 96 of these 106 participants (91%, n = 106) were 
satisfied with their experiences of snow, 20 participants (90%, n = 106) felt that the 
weather impacted on their skiing experience. Comments relating to the effect of 
weather on their experience comprised ten mentions of the conditions being too warm 
and three comments showing dissatisfaction with the lack of “real” snow. Amongst the 
23 participants who believe that climate change will not impact tourism at Afriski, 20 
participants (87%, n = 23) felt satisfied with their experiences of snow. Within this 
group, ten participants (43%, n = 23) agreed that the effects of climate change are 
being experienced in southern Africa and three comments referred to warmer 
conditions as descriptions of the effect of weather on their skiing experience. 
Furthermore, of the group of 37 participants who were unsure of the impact of climate 
change on tourism at Afriski, 12 (32%, n = 37) were also unsure of the presence and 
effects of climate change in southern Africa. Within this group, 31 participants (84%, 
n = 37) were satisfied with their experiences of snow and while four participants (11%, 
n = 37) commented that the weather affected their skiing experiences, these 
comments all expressed positive sentiments towards the warmer environment and that 
they were pleased with the amount of sunlight.  
The tourists’ responses to what alternative activities they would like to have 
participated in, is another aspect that relates to their perceptions of the effects of 
climate change on tourism at Afriski. Amongst the respondents who believe climate 
change would affect tourism at Afriski, 45 respondents (42%, n = 106) were not 
interested in any alternative activities and were only interested in skiing and 
snowboarding generally. Of the 23 participants who did not believe climate change 
would impact tourism at Afriski five participants (22%, n = 23) were not interested in 
any alternative activities and of those who were unsure nine participants (24%, n = 37) 
were not interested in any alternative activities offered by the resort. This pattern is 
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similar to the findings of the levels of interest into alternative activities of the 
respondents talking to the previous theme which investigated the effects of climate 
changing being present in southern Africa. For the respondents who agreed that 
climate change is being experienced in southern Africa, 47 responses (35%, n = 136) 
showed no interested in alternative activities beyond skiing and snowboarding. For the 
participants who did not feel that climate change is being experienced in southern 
Africa, six of the 11 respondents (55%, n = 11) showed no interest in these alternative 
activities. However, for those who were unsure about the effects of climate change in 
southern Africa only four of the 21 responses (19%, n = 21) showed no interest in 
alternative activities. Many suggestions for future possible activities at the resort were 
proposed by these guests including the opportunities for bungee jumping, snow mobile 
riding and ice skating. 
Furthermore, tourists were asked to reflect on their experiences of the weather during 
their current stay, and those who were repeat visitors offered some comparisons 
between the years. In the tourist descriptions of the weather all respondents gave an 
answer (n = 170), and of these responses 80% were neutral descriptions of the 
weather with phrases such as: 
“1st day between 3-8°c, Ice forming on edges of roads, mountains and rivers.” 
And  
“Sunny, Dry weather, Cold during night and early mornings. Temperate during midday-
afternoon, 1-2/8 cirrus late afternoon on 25th.” 
Of these responses, 17% were positive stating that there was excellent or good 
weather, stating that “Its not too cold, its just right for a great ski experience” and 
“Excellent +-6°c and sunny”.  While only 3% of the responses were negative with 
comments such as, “Disappointing, no snow” and “Warm and sunny (Unfortunately)”.  
From the tourist descriptions of the weather commonly mentioned climactic themes 
were identified. The most common of which being cold, with 95 mentions (41%, n = 
233) followed by sunny and warm with 48 (21%, n = 233) and 38 (16%, n = 233) 
mentions respectively. Both hot and snow received 22 (9%, n = 233) mentions while 
freezing received eight mentions (4%, n = 233) (Figure 5.2).  
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Figure 5.2:  The Most Commonly Mentioned Climactic Themes 
 
“Cold”, as the most commonly mentioned climatic theme could be expected within the 
context of a snow-based ski resort. Cold temperatures are a prerequisite for adequate 
snowmaking conditions. Afriski is largely dependent on artificially produced snow to 
maintain their winter skiing season. Seasonality is also relevant to this discussion as 
Afriski, specifically as a ski resort, is predominantly a winter-based tourism destination, 
and as such colder temperatures are expected. Tourists specifically chose to travel 
during winter, a cold season, so that they could experience these conditions and the 
associated activities. The time of day being when guests were interviewed could also 
have influenced their sentiments towards the cold. Interviewees from the middle of the 
day, with the warmest temperatures presents may have mentioned cold less frequently 
that participants who were interviewed in the mornings or later in the evenings, when 
temperatures significantly decreased at the resort.  Additionally, cold may have been 
the most common theme as it covered two different aspects. Firstly, the physical cold 
being experienced by the tourists and secondly the unanticipated, reduced or lack of 
cold conditions they experienced.  
Tourist satisfaction levels, which encourage destination success, can be influenced by 
tourist experiences of the weather. Tourist satisfaction can be specifically influenced 
by the comparison between the conditions that a tourist is expecting or hoping for and 
the reality that they experience (Jopp et al., 2014). The combination of cold and 
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freezing met with sunny, warm and hot is very descriptive of the unique Afriski 
experience. It highlights the balance between the cold conditions that allow for snow 
due to the high altitude of the Lesotho Highlands met with the tropical, sunny climatic 
experience of southern Africa. Snow is also a frequently mentioned theme as it firstly 
forms the fundamental platform for a ski resort and secondly, many tourists were 
particularly interested in and made comment about the fact that snow is produced 
artificially at this resort. Many of the snow-based comments, provided personal 
evaluations on the quality and quantities of snow produced and offered by this resort.   
Five guests specifically mentioned comparisons between their experiences of Afriski 
between different years with comments generally highlighting warmer weather and 
less snow. For example, “Much warmer than previous years”, Very “Pleasant weather, 
last year was colder” and “As expected cold, very cold. Loved the snow last year 
though as well”. Furthermore, some guests made specific snow related statements, 
with four comments highlighting the fact that there was no natural snow during their 
stay such as; “No natural snow (Unfortunately) but snow (Made) is good, Sunny and 
quite warm” as their chosen description of the weather during their current stay.  
Additionally, tourists were asked to rank their experiences of various snow-based 
activities including the skiing, snowboarding, playing in the snow and the weather in 
general on a Likert scale from one to five, with one being the worst and five the best. 
These activities are readily available or offered by the resort. When ranking these four 
snow-based aspects, tourist provided a generally high standard of experiences. For 
skiing, 52 guests felt a rating of five (38%, n = 138) was acceptable followed by 50 for 
four (36%, n = 138) and a significantly lower number of tourists gave lower ratings. 
This pattern was generally repeated for all these snow-based offerings. While a 
notably lower number of tourists answered this question regarding snowboarding (n = 
93), it received 36 ratings of five (39%, n = 93) or the best, followed by 27 ratings of 
four (29%, n = 93) (Figure 5.3).  
Skiing and snowboarding experiences were described by participants as on par with 
world standards with high quality and quantities of artificially produced snow. This 
correlates with the high ratings for these two activities and show a high level of tourist 
satisfaction in general.  With regards to playing in the snow, the same trend is followed 
with 42 ratings of five (31%, n = 134) and 34 ratings of four (25%, n = 134) (Figure 
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5.3). Comments were made that there is no area designated for enjoying snow with 
the only available snow in the area being used specifically for the ski runs. It was 
suggested repeatedly in the survey responses that a separate area should be 
designed and maintained purely for snow-related recreation in the form, with the 
examples of building snow men and having snow ball fights. Finally, with regards to 
the general weather and its rating 57 guests gave a rating of four (38%, n = 149) while 
only 47 guests gave a rating of five (32%, n = 149) (Figure 5.3). With regards to the 
weather most guests were very pleased with their experience and ability to enjoy the 
snow without having to be subjected to freezing cold conditions. This amplified their 
experience and highlighted the unique experience of Afriski which to them felt like the 
only place to experience the extremes of a sunny day and a snow filled ski slope at 
the same time.  
 
 
Figure 5.3: The Various Tourist Ratings of Four Snow-Based Activities 
 
Overall, Figure 5.3 shows a very clear trend of positive responses illustrating that 
tourist satisfaction levels were generally very high with regards to their experience of 
snow. This is a positive trend that validates the success currently being experienced 
by the resort and show potential for destination loyalty to be created and enhanced at 
this tourist location.  
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Linked with their views and experiences of snow-based activities, the weather could 
potentially play an important role in the skiing and snow-based tourist experience. 
Thus, tourists were asked to express whether the weather had had any impact on their 
skiing experience and how. When asked if the weather had affected their skiing 
experience, a significant 135 (83%, n = 162) responses showed that the weather had 
not affected their experience and only 27 respondents (17%, n = 162) felt that the 
weather had impacted their skiing experience. Linked to these responses, various 
explanations were provided of the reasons why or how their skiing was affected by the 
weather. 
When further investigating the descriptions of how the weather affected tourist 
experiences, common themes could be identified. Twelve respondents (34%, n = 35) 
felt that weather impacted on their skiing experience through affecting the snow and 
the presence of artificially produced snow. Comments such as “Real snow is nicer”, 
“Too much or too little snow can make skiing hard” and “Although we would like real 
snow, Afriksi has succeeded in making a great time” show how the tourists interpreted 
the effect of weather and snow on their overall experience. There are many comments 
reflecting on the quality of snow, as this factor is essential for skiing to occur and forms 
a significant part of the actual tourist attraction. The majority of tourists’ comments for 
this theme relate specifically to snow, but this category is closely followed by the theme 
of warm or hot. For this theme eight comments (23%, n = 35) were made that were 
generally negative sentiments such as “The heat makes the skiing more strenuous” 
and “very hard to ski for long durations due to heat”. Good or nice weather was 
identified as another common theme with four mentions in comments such as “Good 
weather helps with enjoyment” and “Definitely nice with bluebird days”. Comments 
relating to the sun and generally positive comments both received three mentions (9%, 
n = 35) with respective comments such as “Nice to ski in the sun, but this is not good 
for snow” and “Made it better”. 
There are a variety of tourists’ interpretations into the way in which weather can affect 
a skiing experience. Some guests felt disappointed or unimpressed with the conditions 
they experienced. For example, the comment of it being too warm and the resultant 
reduced quality of icy snow or the comment of ensuring they proper equipment and 
gear only to not be able to use it due to the heat. Some comments were neutral or 
vague in nature such as “There is still snow on the run”, “Maybe just a little” and “Nice 
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weather”. For the majority of respondents however, the impact of the weather on the 
tourists skiing experiences was positively interpreted. Comments such as “I am happy 
that there is no snow on the roads yet or my car would not pass”, “Only positive impact” 
and “It is lovely to ski in the sun” show that the weather experienced by tourists 
increased their level of satisfaction and contributed positively to their overall 
experience.  
Tourists were also asked to identify the on-season winter activities that would most 
encourage them to visit during this season. To this, 89 respondents (61%, n = 145) 
identified skiing as their main attraction, followed by 23 responses (16%, n = 145) 
highlighting snowboarding as the main attraction, followed by 15 (10%, n = 145) for 
the snow in general and three (2%, n = 145) for hiking while 15 guests (10%, n = 145) 
stated that the resort is already offering attractive features and should remain “as is” 
referring to the current state and condition of the presently offered activities (Figure 
5.4).  
 
Figure 5.4: The Most Attractive Tourist Offerings for the Winter Season 
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5.2.2 Current Adaptation Methods and Various Strategies 
As mentioned in the various literature on snow-tourism and climate change, one of the 
most effective and currently implemented strategies for coping with the challenges of 
climate change is the artificial production of snow (Steiger and Mayer, 2008; Hewer 
and Gough, 2017). This snow plays a direct role in the overall experience of snow-
based tourists who travel to this destination for this unique experience in the context 
of southern Africa. Thus, the tourists were asked to comment on their level of 
satisfaction with regard to their experience of snow (Figure 5.5). Many, 87%, of tourists 
found the snow to be satisfactory with statements such as; 
“Considering Africa, Great!” 
And Satisfactory 
 “Considering its Africa” and “Because its Africa” 
As well as Satisfactory  
“Although natural snow would be better of course”.  
Once again highlighting the unique nature of being able to ski in southern Africa. 
Conversely, only 13% of respondents found the snow quality to be dissatisfactory with 
comments such as;  
“[It] did not snow during our stay”,  
“No natural snow as of 25th” 
And 
 “last year had snow, this year no snow thus far”. 
As a ski resort, Afriski cannot depend on natural snowfalls alone to create their ski 
runs and cater for all the snow-dependent activities that they offer. Thus, when 
speaking to the quality and experience of snow, tourists are referring to the snow that 
has been artificially produced to meet these demands. Furthermore, during the time 
period of this fieldwork, when the surveys were completed and collected, there were 
no natural snowfalls. As a ski resort, Afriski must ensure that tourists’ experiences of 
snow are satisfactory as this will enable the successful longevity of the resort. This 
speaks specifically to the tourist experience of artificially produced snow that caters 
for skiing and other snow-based activities. The adaptive technique of artificially 
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creating snow is not advantageous unless it is producing a standard that is acceptable 
and desirable for the tourist at whom this technique is aimed. Once again, levels of 
tourist satisfaction can be directly related to the success of a tourism destination. 
Positive experiences and high levels of satisfaction at a resort such as Afriski, could 
lead to increased occurrences of destination loyalty and return visits amongst guests.  
 
Figure 5.5: Tourist Satisfaction with Their Experiences of Snow 
 
Figure 5.5 is a representation of the tourist perceived effectiveness, success and 
approval of the snow produced by the Afriski resort. With a distinct difference between 
the two options, 87% of responses show that tourists are satisfied with the snow quality 
at Afriski and commend their snowmaking techniques. In terms of the 13% dissatisfied 
tourist experiences, opportunity is presented to make improvements. However, it is 
noted that the operational managers have described plans to advance and improve 
their snowmaking quality, quantity and capacities in the future, as presented in the 
previous section. 
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5.2.3 Alternative Activities  
In response to climate change, diversification of tourist offerings and products by 
tourism destinations has been identified as a viable solution (Landauer et al., 2012). 
This response has been and is being implemented at the Afriski resort as they have 
new selections of tourist activities that are less climactially dependent than skiing and 
associated snow-based activities.  In an attempt to investigate how effective, the 
introduction of alternative activities is as a response to the challenges of climate 
change. It is valuable to look into tourist opinions of these activities as alternatives and 
in conjunction with skiing and other currently offered activities. The alternative 
activities offered by the resort range from abseiling to fly fishing to bird watching and 
have been identified in Figure 5.6 and the number of tourists visiting the resort who 
have taken part or would like to engage with each specific activity have been detailed 
(Figure 5.6).  
 
 
 
Figure 5.6: The Various Activities Offered by Afriski and the Level of Tourist Interest for Each Activity 
 
Afriski has been diversifying their tourist product options for years through introducing 
various festivals and other non-snow-dependent activities, the most recent and 
frequently engaged with have been presented above (Figure 5.6). The highest 
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participation numbers are presented for reading and relaxation followed by hiking. The 
categories of reading and relaxation, hiking, fly fishing (although this depends on the 
specific location) and bird watching, do not require any additional infrastructure to be 
operational. Thus, these activities are easy to take part in both from the perspective of 
the tourists and the managers. Conversely, the Kapoko bike park, Pudi Adventure land 
and monster rollers need specific infrastructure to enable and contain these activities. 
However, a once-off investment with smaller maintenance responsibilities could 
enable long term interaction with activities. For example the high-altitude obstacle 
course only requires initial set up costs and then to be upgraded and maintained as 
necessary. While most of the offered alternative activities are available for participation 
throughout the year, some activities such as the mountain biking trails, monster rollers 
and quads for kids may be more appealing in warmer seasons and as such the 
interested participants for these activities could not be included in this sample group. 
For each of the alternative activities that the guests were asked about, a picture of the 
activities with some additional detail including the price per activity have been 
illustrated (Figure 5.7).  
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Figure 5.7: Afriski Alternative Activity Offerings and Prices 
Source: https://www.afriski.net/wp-content/uploads/2017/04/Summer-Rates-1718_v2.pdf 
93 
 
This visual representation is an advertisement produced and shared by the Afriski 
resort to promote and price their alternative activity offerings. These offerings are not 
snow dependent and as such can take place throughout the year. This assists in the 
diversification of tourist offerings by Afriski and could potentially contribute financially 
to the resort throughout the year.  
There was a relatively low response rate to the survey question regarding tourist 
interest into alternative activities (n = 149). Figure 5.6 illustrates that while there is a 
wide variety of alternative activities on offer, there is a relatively poor participation rate 
for these activities. For every activity the number of guests not participating is 
significantly higher than the number of guests participating except for reading and 
relaxation which had 81 participants (54%, n = 149) and a smaller number of 68 guests 
(46%, n = 149) not taking part. This number could be expected for a leisure-based 
tourist destination with the general intention of holiday makers being to relax. The 
luxury aspect of tourist destinations is not necessarily based on the available activities 
but could rather be specifically due to the absence of activities and the opportunity to 
participate in very little. Reading and relaxation is followed by hiking with 45 
participants (30%, n = 149) and the categories with the lowest number of participation 
are the Quads for kids and Adventure Bike Guided Outrides with 14 (9%, n = 149) and 
16 (11%, n = 149) participants respectively.  
Furthermore, guests were asked to rate their general experiences of the alternative 
activities on offer. Out of the 105 responses regarding the quality and experience of 
the offered alternative activities, guests had positive sentiments in general with 32 
good ratings (30%, n = 105), 29 (28%, n = 105) excellent and 27 (26%, n = 105) 
Average while only 11 (10%, n = 105) provided a poor rating and six (6%, n = 105) 
selected the worst option (Figure 5.8).  
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Figure 5.8: The Likert Scale Ratings of The Alternative Activities Offered by The Afriski Resort 
 
The data present a strong trend towards tourist satisfaction and positive experiences 
of the available activities offered to them by the resort (Figure 5.8). It is good for a 
travel destination to receive high ratings on its tourist attractions as this will lead to 
further success and once again it is noted that tourist satisfaction can lead to return 
visits, destination loyalty and future successes.  
Further investigations into alternative activities were conducted through asking visiting 
tourists about what other activities they would have enjoyed taking part in as well as 
what off season activities they would like to or have taken part in. With regards to the 
other activities that the guests would have liked to take part in Figure 5.9 illustrates the 
sentiments of the guests, although only 131 responses to this question were collected. 
A noteworthy 64 responses (49%, n = 131) claimed that they had no interest and would 
not like to take part in any additional activities beyond what they had already done, 
and 18 responses (14%, n = 131) identified isolated activities of interest. A spa was 
the feature that showed the highest attraction for guests with nine (7%, n = 131), 
followed by Skiing or snowboarding with six (5%, n = 131) and tubing or tobogganing 
with five responses (4%, n = 131), these snow-based activities may have been 
identified by guests who had not yet taken part in these activities. Quad bikes showed 
five responses (4%, n = 131) of guest interest while mountain biking received four 
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responses (3%, n = 131). Ice skating, bum-boarding, zip lining, fishing, sky diving and 
paintball all received three responses (2%, n = 131) and hiking showed the lowest 
tourist interest with two responses (2%, n = 131). 
 
 
 
Figure 5.9: The Various Levels of Tourist Interest in Potential Future Activities That Could Be Offered by The Afriski 
Resort 
 
The final factor considered in terms of alternative activities, was an investigation into 
the specific activities that guests might be interested in specifically during the summer 
seasons that are not related to the snow-based tourism offered by the resort. For this 
question 148 complete responses were recorded, with six distinct activities showing 
high levels of interest amongst potential summer tourists. While 28 respondents (16%, 
n = 170) specifically acknowledged they would not take part in summer activities and 
only travel to Afriski to specifically experience the snow, 131 respondents (77%, n = 
170) held a different opinion.  
As one of the only two skiing destinations in southern Africa, and with the climatic 
conditions of this region snow is a very unique and uncommon occurrence. This makes 
this experience of snow in Africa novel and unlike any other ski resort in the world. 
With a significant majority, 53 respondents (40%, n = 131) showed interest in mountain 
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biking at the resort in summer, followed by 33 responses (25%, n = 131) showing 
interest in summer time hiking and 17 responses (13%, n = 131) of interest for fishing 
at the resort. With smaller response numbers Trail running, Abseiling and Zip lining 
were identified as summer activities of interest with 12 (9%, n = 131), 11 (8%, n = 131) 
and five (5%, n = 131) responses respectively (Figure 5.10).  
 
 
 
Figure 5.10: The Levels of Tourist Interest for the Currently Offered, Alternative and Non-Snow-Dependent 
Activities or Offerings at Afriski  
 
There is a wide variety of alternative activities that make the Afriski resort a tourist 
attraction beyond only snow-based tourism activities. These have been clearly 
outlined above and are visually represented in Figure 5.7. However, for the future 
success of the resort, the suggestions and commonly suggested new activities could 
be implemented in the future to assure renewed interest, especially for return guests. 
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5.2.4 Financial Concerns  
One can look into the financial implications and considerations related to the 
consequences of addressing climate change. The financial concerns addressed by 
the key stakeholders highlighted concerns relating to the future of Afriski and both 
general and specific financial pressures and requisites for the future of the resort. The 
need to use capital to specifically ensure that tourists’ interest and satisfaction levels 
are increased and maintained was clearly identified in these interviews. Tourist 
satisfaction and interest can be linked closely with the practice of artificially producing 
snow and the introduction of alternative activities. Through these undertakings Afriski 
incurs costs that ultimately affect tourists as they have to face price increases. This 
can influence tourists’ decisions about the resort and play a definite role in the way 
that guests perceive this tourist destination. To better understand tourist perceptions 
and attitudes towards the financial concerns and consequences at Afriski visiting 
guests were asked to comment on their financial experiences at the resort.  
 
 
 
Figure 5.11: The Acceptable Levels of Cost Increases at The Afriski Resort 
 
With regard to how many tourists believe that Afriski would remain a worthwhile 
experience if costs increase 57 respondents (34%, n = 168) agreed that it would while 
70 (42%, n = 168) respondents felt it would not remain worthwhile and 41 (24%, n = 
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168) of the respondents were unsure. According to the survey responses, 54 (35%, n 
= 155) respondents found that they would not find any cost increase acceptable at 
Afriski to allow for the resort to remain a worthwhile destination (Figure 5.11). 
Additionally, three (2% n = 155) respondents stated specifically that costs would only 
be acceptable if they increased in relation to inflation (Figure 5.11). This was not an 
offered option within the survey questionnaires yet, the respondents felt it necessary 
to provide this description.  
 
 
Figure 5.12: The Acceptable Percentage Price Increases at The Afriski Resort 
 
There were 98 respondents who stated that there would be an acceptable percentage 
price increase. Looking more specifically into the specific percentage increase in costs 
that the resort guests would find acceptable, the responses were fairly unanimous. 
The most popular response stated that a 10% increase would be acceptable to 61 
respondents (62%, n = 98) and a 40% increase would be accepted by 32 respondents 
(33%, n = 98). The remainder of the respondents make up only 5%, with two 
respondents (2%, n = 98) finding an increase of 40% acceptable, another two 
respondents (2%, n = 98) finding an increase of 50% acceptable and only one 
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respondent (1%, n = 98) finding an increase of more than 50% acceptable (Figure 
5.12). 
Linked with the question of financial viability and economic influences it could be 
relevant to look into the highest level of education and their professions. Once again 
it is mentioned that the clear majority, 47%, of survey participants hold postgraduate 
qualifications. Of the respondents 40% have tertiary education as their highest 
qualification while 12% held a highest qualification of high school and only 1% had a 
highest qualification of primary school. There is generally a connection between higher 
levels of education and positions of greater authority with higher incomes. There is a 
wide range of employment positions, amongst the tourists at Afriski who were 
prepared to complete this survey. These positions vary from business owners and 
CEOs, to doctors, directors and people who are self-employed, to a large number of 
students who are in the process of attaining higher levels of education through 
becoming further qualified.  
 
5.3 TripAdvisor Findings 
As the focus of this work, it is important to investigate specifically the snow–based 
tourism industry of Lesotho. There is no research into the impact of climate change on 
this African snow-tourism industry to date, however, there is a significant call for this 
research to be conducted. As a justification for this need, research into the online 
commentary media TripAdvisor was conducted. Here, insights into the perceptions of 
climate at Afriski from past and present guests provide descriptive evidence relating 
to the climatic conditions that they experienced at Afriski in Lesotho. 
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5.3.1 Climate Change Perceptions and Concerns 
Through these online media, climate related comments were identified with common 
themes such as snow, cold, storm and ice. A noteworthy ratio was identified with 
regards to descriptions of environmental conditions within this media. These 
comments allow for the analysis of tourist perceptions of weather and environmental 
change according to their experiences of such at the Afriski resort over a period of ten 
years starting in 2009. A considerable 104 out of 376 reviews posted on TripAdvisor 
relating to Afriski mentioned climatic factors, yielded a net climatic sensitivity of 27.7%. 
Climatically themed comments may refer to more than one climate factor, with a total 
of 150 factors mentioned. Of the reviews containing mentions of climatic factors, the 
greatest proportion (52%, n = 150) were of snow, followed by cold conditions (20%, n 
= 150). This can be seen as expected, given that the peak tourism season at Afriski is 
during winter months. It does however indicate that the presence and absence of snow 
is considered a review-worthy issue amongst tourists.  
 
 
Figure 5.13: Afriski Tripadvisor Comments Compared to Climatically Themed Comments 
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There is an overall positive trend over the nine years examined, in terms of an increase 
of climatically relevant comments starting with one in 2009 (1%, n = 104) and 38 in 
2018 (37%, n = 104). However, in 2012 and 2013 there was a marked increase in 
comments with 11 (11%, n = 104) and ten (10%, n = 104) comments respectively, 
followed by a substantial decline to four comments (4%, n = 104) in 2014 but back up 
to 15 (14%, n = 104) by 2016. This overall growing trend may be a result of increasing 
awareness of climate and environmental conditions amongst tourists and is illustrated 
by Figure 5.13. 
Visually, the association between the respective growth of both the number of 
TripAdvisor comments and the number of climatically themed TripAdvisor comments 
within this time frame is evident (Figure 5.14).  
 
 
Figure 5.14: Scatter Plot Showing the Association between Tripadvisor Comments and Climatically Themed 
Comments 
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Positive reflections on the climate during their visit comprise 77% of the climatically 
themed comments, with remarks such as  
“Who says theres no snow in Africa! there actually is and its quite impressive” by 
username dinieahza,  
“The snow was fantastic” by username BlondePretoria 
and  
“We were blessed with 2 feet of snow while travelling en route to Afriski in the 
mountains. When you descend from the top of the pass, you see this wonderland. Like 
a magazine. We spent the day on the slopes tubing and relaxing. Excellent weather” 
by username Pieterkonkrete.  
A further 14% of the climate containing reviews were more neutral in their 
commentary. For example, 
 “To ski under the warm sun is an experience. Pack warm clothes, thermal undies and 
thin layers of clothes. Mid- day was hot and we stripped down to parachute pants, 
thermals and light long sleeved tops” by username DecoDiver08. 
Only 9% of the reviews containing climatic mentions involved negative comments 
regarding the weather,  
“There is only 1 slope, and not the full length is open due to insufficient snow.” By 
username Paola B 
And  
“Of course, Afriski is a place that can have very tough weather conditions, so 
occasionally there are times where there are some infrastructure problems” by 
username sven594. 
With respect to other climate comment patterns, a noteworthy increase in comments 
is presented between the months June to September with the highest number of 
comments, 24 posts for July 2017 and 13 comments for July 2018. This is a 
reasonable assumption as this period is the peak of the winter and skiing season which 
is when the Afriski resort would be host to the most guests. Furthermore, this month 
coincides with school holidays which has been proven to be a popular time for 
increased tourist numbers at this ski resort (Chung, 2009; Schultz, 2018). While there 
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are more comments from October to December, there is a lower number of comments 
from January to May with one comment being the highest for any month within this 
time frame.   
When looking into the specific climatic themes that come through in the TripAdvisor 
comments, seven prevalent concepts were identified that range from snow, cold and 
ice to sun and warm as evident in Figure 5.15. These concepts were mentioned a total 
of 131 times within the 104 identified climatically themed comments. The climatic 
condition with the highest percentage mention is that of snow with 78 mentions (60%, 
n = 131). This could be expected as Afriski is primarily a skiing resort which attracts 
many tourists specifically to experience snow. These comments often relate to the 
presence or condition of snow, for example, “Good snow quality even though no 
proper snowfall.” This is followed by the theme of cold with 30 mentions (23%, n = 
131) while rain has the lowest number of mentions with only 1 (1%, n = 131).  
  
Figure 5.15: TripAdvisor Commonly Mentioned Climatic Themes  
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This includes comments such as “AfriSki is an awesome place, very cold but worth it 
if you are into the snow and ice” referring to both the cold and snow, and “DO NOT 
under estimate the warning of cold weather. The cold you feel in the mountains of 
Lesotho is very different from the "chilly" KZN weather” as well as “It was the start of 
summer when we visited so no snow (a huge thunder storm instead!) …” as a 
reference to rain. 
In addition to these climatic condition themes, there are several comments that relate 
specifically to skiing at this resort. These comments likewise vary from theses relating 
to the enjoyment of skiing, such as “We had a great skiing experience” and “Slopes 
were awesome and we had loads of fun!”, to many remarks on the unique experience 
of skiing in Africa. Many reviews expressed positive feedback on being able to ski in 
Africa, with phrases such as “It’s wonderful to be able to experience this in Africa”, 
“You are skiing in Africa which is already an experience”, and “Some may say skiing 
in Africa is impossible. Afriski has made the impossible, possible...” Other comments 
regarding skiing are interesting in that they express an interest in opportunities beyond 
skiing with remarks such as, “If you do not want to ski, you can go bum boarding or 
just walk around and enjoy the view” and “If you don’t want to venture out on skis, you 
can just enjoy the scenery and relax on their well laid out wooden deck while watching 
the others.” This shows substantial progress and development within the resort when 
compared to a comment from 2012 that states, “You have to hope the weather is 
conducive to skiing because there is little else to do except some mountain hiking.” 
 
5.3.2 Current Adaptation Methods  
In terms of adaptation mechanisms, as a response to the challenges of climate 
change, it is important to examine once again the artificial production of snow. This 
practice is evident at Afriski and has been noticed by visiting tourists who have made 
remarks such as “I went skiing at Afri-Ski in Lesotho during July and even though it 
was not snowing, the manmade snow was still loads of fun”; “The ski slopes fantastic 
(even though there was no snow, they made snow)”; and “Unless you are very lucky 
and get real snow, all the slopes are made using snow machines. Still good quality - 
you barely notice the difference, especially if freshly made and plowed.” These 
comments are relevant as they show that climate change is cause and motivation for 
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real adaptive responses to tourism facilities such as the Afriski resort and as such the 
tourists are impacted by and aware of some of the direct consequences of climate 
change to their travelling experiences.  
 
5.3.3 Alternative Activities  
The TripAdvisor reviews also contained comments relating to non-snow related 
activities on offer. This is important for the adaptation of this resort under climate 
change, which due to the warming temperatures will likely shorten the ski season. 
Tourists expressed much satisfaction with the activities and opportunities presented 
throughout the year and beyond snow-dependent activities. This is apparent through 
comments with the following examples, “The Mountain biking in summer is also 
excellent and they are working hard to extend the trails”; “Take a hike in Summer to 
enjoy the majestic views of the Maluti mountains or go up a ski lift to try out the enduro 
tracks”; and “We really enjoyed our 3 day stay for OCR (Obstacle Course Racing) The 
highest obstacle race in Africa.” Tourists to Afriski aid in marketing the destination for 
non-snow-dependent activities, with comments such as: “there is so much more than 
just skiing on offer.” One other notable comment about the climatic experiences and 
tourist opportunities of Afriski goes as follows “It proves that Africa is not only about 
sun, beach, sand but also SNOW! Come experience true Lesotho cold weather while 
you sip on your gluhwein. Afriski is modern facility that also provides summer activities 
e.g. pony rides, mountain biking, trail runs, fly fishing and water rafting at high rain 
season.” 
Some reviews suggest concern or awareness of climate change, which is often 
expressed through comparisons between a previous trip and the latest visit to Afriski. 
For example, “Nowhere near as much snow as last year, but we had 900m and plenty 
to keep all of us occupied” shows that there is a decrease in the presence of snow 
between two trips. Concern was also expressed about the practice of snowmaking in 
terms of “We love the snow you make and finding the slopes so empty, but fear this 
may not be sustainable”. The growing challenges of climate change has led to the 
serious need for human intervention to manipulate climatic conditions and “Most of 
winter they make use of artificial snow to maintain the ski slopes.” However, a positive 
view on climate change could be expressed with the slightly milder conditions being a 
106 
 
more pleasant experience as evident by the following comment, “I loved the weather, 
it was chilly and sunny at the same time”. 
5.4 Overall Findings 
Throughout these three methods of data collection that depict both tourist and 
managerial perceptions and concerns regarding Afriski, there are a number of 
commonalities and differences. First, to look into the different climatic themes 
identified by both the TripAdvisor online comments and the common climatic themes  
amongst the on-site guests.  
 
Four themes were identified as climatically relevant amongst both the TripAdvisor 
reviews and amongst the tourists who were interviewed on site at Afriski. Snow, cold, 
sun and warm were most commonly referred to by both of these groups. There is a 
general trend of a higher number of mentions by the Afriski guests on site than those 
who posted to TripAdvisor, with the exception of the theme of snow. There is a 
significant discrepancy for this theme as the TripAdvisor reviews mention snow 78 
times (59%, n = 132). This is higher than the number of mentions by the tourists onsite 
who only mentioned snow 22 times (9%, n = 233). For the other three climatic 
descriptors, ‘cold’, ‘sun’ and ‘warm’, the onsite tourists had a notably higher number of 
mentions than the TripAdvisor comments. For the theme of cold, there is a difference 
of 35 mentions with the interviewed tourists mentioning cold 95 times (41%, n = 233) 
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Figur  5.76: Graph showing e comparison between commonly identified climatic themes between TripAdvisor 
reviews and interviewed Afriski guests 
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and the TripAdvisor comments only mentioning cold 30 times (23%, n = 132). This 
pattern is repeated for both the themes of sun and warm (Figure 5.16).  
However, the commonality of these four themes presented by both the Afriski guests 
and TripAdvisor comments, creates a commentary on the reliability of the data 
collected through this research. These common themes show that the sentiments of 
tourists during a single week period, mid-season, at Afriski show some consistency as 
they reflect similar sentiments to those expressed by previous Afriski guests over a 
ten-year period. The contrasting themes of cold versus warm and snow versus sun 
also suggest the presence of a uniquely balanced experience and unpredictable 
conditions. These are two descriptions of Afriski that were expressed and echoed by 
the operational management of the resort when reflecting on the conditions present 
there both in the past and currently. It is noted that there were different common 
themes identified for these two platforms showing the difference in relevant conditions 
for the two sample groups. The themes of hot and freezing were relevant to the on-
site tourists at Afriski while these themes were not prevalent for the TripAdvisor 
reviewers. Conversely, the themes of ice, snow storms and rain are common to the 
TripAdvisor comments but were not common enough to be a specific theme amongst 
the interviewed tourist responses.  
There are commonalities when investigating the various adaptation mechanisms 
employed at Afriski in responses to a changing climate. The stakeholders stated that 
the artificial production of snow is a technique that has been implemented at Afriski for 
many years and is a suitable means of ensuring a successful quantity and quality of 
snow to maintain a satisfying snow–based skiing season. This sentiment was echoed 
by the tourists on site who had a high response rate expressing satisfaction of their 
snow experience during their stay. Numerous positive comments were also posted to 
TripAdvisor highlighting that the snow at Afriski was in very good condition despite it 
being man made. This shows a generally positive sentiment towards this adaption 
technique amongst all parties involved and could speak to the successful nature of 
this adaptive mechanism. 
Beyond the resort’s snowmaking capacities, they have also introduced a variety of 
alternative non-snow-dependent activities in an attempt to diversify their tourist 
offerings. These activities range from various festivals to mountain bike trails and high-
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altitude training facilities. The stakeholders expressed positive sentiments towards the 
expansion of the Afriski resort as well as extending the time period in which tourists 
would travel to the destination for leisure activities. Tourists were specifically asked 
about the various alternative activities and their interest in taking part in such and a 
variety of responses were given. There was a disparity between the levels of 
participation showing in general that tourists were not interested in many of the 
alternative activities. However, of those who were interested in these activities, there 
were enthusiastic sentiments for specific alternative activities such as the mountain 
biking opportunities. There were also positive responses to these different activities by 
tourists who were not at Afriski specifically to experience the snow. Notably hiking and 
the Sky restaurant were popular motivations that are not snow related. There were 
comments posted to TripAdvisor that show interest in the various alternative activities, 
showing interest into the mountain biking and obstacle course. However, these were 
limited amongst the dominantly snow concentrated comments.  
Mountain biking, hiking trails, and high-altitude training either as trail running or with 
the obstacle course were commonly identified as alternative activities of interest to 
both the TripAdvisor reviewers and the on-site tourists. Once again, these reflect the 
sentiments of the stakeholders who have been encouraging these activities as 
significant tourist attractions. It is noted that the TripAdvisor reviewers may not have 
focused on the alternative activities offered by the resort specifically as they are not 
the main tourist attraction and received no instruction to do so, but rather only 
expressed interest in such if it was specifically relevant to their travel experience. This 
is not the case for the interviewed tourists who were asked to specifically engage with 
the concept of alternative activities at the resort and asked to rate and comment on 
any of the activities that they found attractive. Through being directed towards this 
theme, there would be significantly more focus and awareness from tourists with 
reference to the alternative activities offered by the resort. This lines up with the focus 
and interest into alternative activities held by the managerial operators, who are 
encouraging tourists to engage with these diversified offerings. One other factor to be 
considered is that the interviewed tourists were concentrated within a week during the 
peak of the winter season where snow-based activities were their main attraction to 
travel to the resort. The reviews on TripAdvisor are spread out throughout the year 
and so collect data from a much bigger sample group that is not limited to specifically 
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winter-based tourists. Such tourists would likely show greater interest into seasonal 
activities and offerings throughout the year. This aligns with the sentiments of the 
stakeholders who are pushing hard to encourage all year around tourists who will 
travel to Afriski throughout the year.  
Thirdly, the investigation into the perceptions and concerns of tourists and 
stakeholders, relate to climate change both in the region of southern Africa and 
specifically at Afriski.  The stakeholders were generally aware of the presence, effects 
and possible future challenges posed by climate change to their resort. They made 
special mention of the increasingly extreme and unpredictable nature of weather at 
the resort, commenting on its high-altitude and the risk of intensified future water 
shortages in the area. Both the tourists on site and those who posted comments to 
TripAdvisor, showed a heightened level of awareness of climate change and its 
presence in southern Africa. The large number of climatically themed comments and 
numerous responses confirm that the effects of climate change are present in southern 
Africa and would probably affect tourism to Afriski in the future. The tourists on both 
these platforms made specific reference to the weather conditions especially the warm 
and warming conditions, experienced at this snow-based tourism destination. Through 
the TripAdvisor platform a clear trend of an increasing number of climatically themed 
comments is presented, suggesting an increased awareness of changing 
environmental conditions.  
A final factor to consider is that of the financial concerns at the resort. The stakeholders 
generally expressed confidence and positivity towards the income of the resort and its 
financial standing. However, they identified that costly investments into upgrading and 
improving both infrastructure and specifically snowmaking equipment, would be 
necessary in the future to ensure a world class tourist experience. This strategy would 
result in increased pricing and costs at the resort which would significantly impact on 
the tourist perceptions and levels of satisfaction of the destination. The majority of 
guests on site suggested that only a 10% increase in cost would be acceptable for this 
resort. This was closely followed by a large number of guests feeling that no increase 
in costs at all would be acceptable for this resort. These strong sentiments on behalf 
of the guests may pose significant concern for the stakeholders and their future plans.  
Amongst the climatically themed online comments posted to TripAdvisor no comments 
made specific mention of costing at the resort.  
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5.5 Conclusion 
Afriski as a snow-based tourism resort has to face the various challenges of global 
environmental change in order to ensure longevity and prosperity as a unique tourist 
destination in southern Africa. Amongst all three of the sample groups used for this 
data collection, concern was expressed, although at varying levels, for the future of 
Afriski and the conditions that may come to exist within the context of climate change. 
Included in this was concern over temperatures, water resources, snow quality and 
quantity as well as financial considerations for all parties involved. Linked with the 
concerns of a changing climate is the introduction of adaptive techniques. 
Snowmaking as an adaptive mechanism was generally commended by all three 
sample groups who expressed satisfaction with the results of this practice. 
Furthermore, diversification of tourist offerings and the introduction of alternative 
activities that are offered throughout the year was identified as a secondary adaptive 
technique. There is significant room for progress to be made within this method, with 
relatively low levels of tourists’ interest. However, there is great potential for this 
technique to become much more efficient and significantly contribute to the success 
and longevity of the Afriski resort in the future, especially under the conditions of a 
changing climate.   
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Chapter 6: Discussion 
6.1 Introduction 
This is the first southern African study investigating snow-based tourism. The research 
into the impact of climate change at Afriski therefore represents an important and 
unique contribution to the emerging body of climate change tourism research in sub-
Saharan Africa.  A large amount of research has been conducted that investigates 
climate change globally. This research, however, is limited and not widespread within 
the global context, with much focus of the existing literature being based in the 
experiences of the global north (Mahadew and Appadoo, 2018). Some research has 
emerged from the global south. However, it is essential that more research is 
conducted, especially work focused on climate change and tourism from an African 
perspective (Hoogendoorn and Fitchett, 2016). The existing research from the African 
continent has been dominated by studies in South Africa (Rogerson and Visser, 2011) 
and a limited number of studies based in Botswana, Namibia (Hambira et al., 2013; 
Muchapondwa and Stage, 2013; Tervo-Kankare et al., 2017) and Zambia (Funder, 
Mweemba, and Nyambe, 2017; Dube and Nhamo, 2018b). There is almost no 
published research from other southern African countries such as Lesotho which is 
where this study is focused. Thus, this work serves to contribute directly to this 
research gap.  Additionally, southern African tourism-based research is dominated by 
studies into tourism activities reliant on summer conditions, adventure, cultural and 
heritage tourism (Hoogendoorn and Rogerson, 2015) and there is very little 
documentation regarding winter-based tourism enterprises such as tourist resorts for 
snow tourism. It is within this context that a study based in Lesotho that is focussed 
on snow-based tourism is unique. These concerns and gaps within the existing 
literature are detailed in chapter two, the literature review and serve as the rationale 
for the relevance of this research.  
The purpose of this chapter is to discuss the results collected from the surveys and 
interviews conducted at Afriski and to contextualise these findings within the 
framework of existing global literature related to the topic of snow-based tourism. This 
discussion aims to contribute to the academic gap regarding snow-based tourism 
research from a southern African perspective and to aid in the exploration of the 
threats of environmental change to snow tourism at Afriski, Lesotho. The three 
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objectives of this research, first, to determine the perceptions and concerns regarding 
climate change among tourists and management, second to explore current 
adaptation methods to ensure snow production in adverse weather conditions and 
various strategies for short, medium and long-term periods and third, to investigate the 
attractiveness of alternative non-snow-reliant activities among tourists and 
management, will be explored through the following themes. Contemporary climate 
change effects and the impacts of climate change on tourism will be discussed from a 
southern African perspective so as to describe the context of climate change as it is 
experienced in sub-Saharan Africa. This will be followed by an analysis of climate 
change and snow tourism both from an international context and in Lesotho creating 
a platform for comparison between various locations globally. Reflections of the snow-
based tourism industry in Lesotho will then be addressed through an investigation into 
managerial stakeholder perceptions and concerns regarding climate change, tourist 
perceptions and concerns regarding climate change, various climate change 
adaptation mechanisms as well as the alternative tourism activities on offer. This 
chapter will then provide a description of the predicted future outlook of both the global 
snow-tourism industry and the future of the Afriski resort specifically. Finally, the 
various limitations of this research and the considerations taken into account for 
addressing such challenges will be detailed.  
 
6.2 Contemporary Climate Change Effects Experienced in Southern Africa 
Climate change is a phenomenon that creates a number of challenges in Africa, which 
is believed to be the most vulnerable continent to the impacts of climate change 
(Adenle et al., 2017). Africa as a continent is described as having high exposure to 
future climate changes that is met with a low adaptive capacity that results in significant 
climate change vulnerability (Weber et al., 2018). Afriski, as an African destination, is 
highly vulnerable to, and is already experiencing the contemporary effects of, climate 
change with significantly altered weather and snow conditions. The African experience 
of climate change, where vulnerability is exacerbated by the various challenges faced 
by developing nations, is different from the experiences in the Global North (Abrams 
et al., 2018). It is necessary to understand the environmental conditions, challenges 
and to implement adaptation mechanisms that are specifically tailored to the African 
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experience. Due to the vulnerable nature of snow-based resorts such as Afriski and 
the direct challenges that this resort is facing as a result of a changing climate, 
adaptation has become essential. Afriski is highly dependent on various climate 
change adaptation mechanisms such as snowmaking and product diversification as a 
technique for ensuring its survival and success as a tourist destination. 
Climate change poses numerous threats to southern Africa, the first of which is 
increasing temperatures and changes in natural precipitation patterns. In southern 
Africa, it is expected that temperature increases between 3.4 - 4.2°C will be 
experienced by the end of the 21st century, particularly in the semi-arid regions of 
north-western South Africa, Botswana and Namibia (IPCC, 2018b). Rising 
temperatures will lead to the destruction of natural habitats especially in forest and 
mountainous regions, while also changing the distribution of vector-borne diseases 
and shifting crop seasonality while increasing food insecurity (United Nations 
Framework Convention on Climate Change (UNFCCC), 2007; Scheffers et al., 2016). 
There is high confidence that both the number of hot days in southern Africa and the 
probability of summer heatwaves will increase (IPCC, 2018b). Rises in temperatures 
typically lead to the intensification of the hydrological cycle, which will result in 
increases of evaporation and rainfall (see Tietjen et al., 2017). Changing temperatures 
combined with altered precipitation patterns can impact soil moisture, runoff and 
ground water reserves in addition to increasing the frequency and intensity of both 
droughts and floods, and significantly affecting the availability of water resources in 
southern Africa (Kusangaya et al., 2014).  
Managerial stakeholders at Afriski expressed particular concern regarding 
temperature increases and altered precipitation patterns at the resort as these factors 
directly influence the quality and prevalence of snow. Increased temperatures are a 
significant threat to Afriski as they reduce the resorts capacity for artificial snow 
production which is dependent on cold temperatures to ensure sufficient and reliable 
snow for their tourist offerings and activities. Warming temperatures are of concern for 
the snow-based tourism aspects of this resort. However, these warmed conditions 
may be favourable to other activities offered by the resort, such as cycling or hiking, 
which could be more pleasant to tourists’ in warm ameliorable conditions. In general, 
warming conditions pose minor threats to adventure, beach and nature-based tourism 
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from the perspective of tourist comfort levels. However this is not the case for snow-
based tourism.  
Changes is precipitation can have significant consequences depending on whether 
precipitation is increased or decreased. sub-Saharan Africa is threatened by climate 
change through the increased risk of flooding and intensified extreme hydrological 
events which would lead to further negative consequences including a reduced 
destination image (Fitchett et al., 2016). Climate change will result in an increased 
frequency and intensity of various extreme weather events that will create unevenly 
distributed and long-term impacts for many southern African countries which have 
relatively a weak adaptive capacities and poor resources to respond to such extreme 
events (ACTSA, 2009). Climate change can exacerbate the intensity, frequency and 
nature of natural hazards which can take the form of drought, floods, strong winds and 
frost amongst others and these can endanger human, livestock, crops and property 
wellbeing (Letsie and Grab, 2015). While increased precipitation and the associated 
challenges, including flooding and intensified extreme weather events, are a significant 
issue for many regions in southern Africa, it is not considered a direct concern for 
Afriski (see IPCC, 2018b; Kusangaya et al., 2018; Lazenby et al., 2018).  
When rainfall is reduced it can result in a high risk of drought which is a challenge to 
both southern Africa in general and Afriski specifically (see IPCC, 2018b). Millions of 
people in southern Africa have been negatively affected by droughts and these affects 
are aggravated when combined with the grave economic consequences of droughts 
in the region (Davis-Reddy and Vincent, 2017).  Many areas of southern Africa are 
already arid and an intensification of this state, through both reduced precipitation and 
increased evaporation rates, due to temperature increases, could result in severe 
consequences (IPCC, 2018b).  There have been recent droughts in Lesotho in and 
surrounding Afriski according to the stakeholder managers who indicated that water 
shortages created significant challenges for the resort. Warmer conditions, reduced 
natural snowfall and reduced precipitation and water shortages as a result of climate 
change, can present substantial issues for snowmaking which is dependent on specific 
cold temperatures and large amounts of water. It has been predicted that the biggest 
decrease in rainfall will be experienced by the African dry forest transition zones in 
northern Namibia, southern Angola, south eastern Botswana, and the north-west of 
South Africa (de Cauwer et al, 2016). These consequences range from resource 
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stresses including water and food insecurity, significant damage to infrastructure as 
well as increased risks to human health and death (see Serdeczny et al., 2016). There 
is often a correlation between droughts and desertification and as interlinked 
processes they are both highly influenced by both climate change and anthropogenic 
practices (Le Houérou, 1996; Lane, 2014). Environmental policy and environmentally 
responsible practices such as preventing deforestation, conservation demand 
management, leakage control, and wastewater reclamation are all important adaptive 
measure that can be used to significantly reduce vulnerability towards droughts and 
these related climatic circumstances (Kallis, 2008). 
 
6.2.1 Southern African Countries Specific Experiences of Climate Change 
In order to assess Afriski in context, comparisons must be drawn between Afriski and 
the broader context or backdrop of the neighbouring African countries. The similarities 
or differences between the experiences of climate change and the effects of such on 
tourism at Afriski show reflections of the experiences of climate change and tourism 
from several southern African nations. Climate change, as a global phenomenon, 
affects all countries, but these affects are not evenly distributed. There are a number 
of commonalities and differences between the specific impacts of climate change that 
are experienced by the various southern African regions and populations (see IPCC, 
2018b).  Climate change research based in South Africa shows that the country is 
threatened by climate change which affects its water resources, levels of food security 
and health, while negatively impacting on ecosystem services and biodiversity in the 
region (Ziervogel et al., 2014). These issues are amplified within the context of high 
levels of poverty and inequality and have a combined negative influence on the 
nation’s development (Department of Environmental Affairs [DEA], 2017). This 
vulnerability, largely due to poor adaptation capacities and limited resources and the 
complex socio–economic challenges of developing nations, are repeated throughout 
sub-Saharan Africa with many within this region being amongst the most vulnerable in 
terms of climate change (IPCC, 2014). Lesotho as a developing nation in southern 
Africa has high levels of poverty and unemployment with many serious socio-
economic challenges that reduce the country’s capacity and resources to be used for 
climate change adaptation (see The World Bank, 2016). However, Afriski as a leisure-
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based tourism destination has a relatively stable income revenue that is used to 
effectively manage the climate change related challenges experienced by the resort 
despite its locational context of extreme poverty. Thus, Afriski have established a 
relatively high adaptive capacity for addressing the issues of climate change as an 
isolated resort despite the poor adaptive capacity of Lesotho generally.  
 
6.3 Climate Change and Tourism in Southern Africa 
Tourism is a means of sustainably generating funds and stimulating both the economy 
and sustainable development. Consequently, it is important to briefly consider the 
challenges and implications created by the relationship between climate change and 
tourism (Singh and Mishra, 2004; De Freitas, 2017).  It has been argued that climate 
change will have many negative consequences and that developing nations and their 
tourism industries will suffer the most from these effects. It is essential that reducing 
contributions to climate change and diminishing the impacts of global warming be 
predominant in sustainable tourism planning (Rogerson, 2012). The various 
consequences of climate change to specific countries within and the whole region of 
sub-Saharan Africa in general have been explored above. These impacts, however, 
have a number of impacts specifically on the tourism industries of southern Africa. 
There is an overall deficit of reliable, descriptive, accurate and extensive data on the 
effects of climate change, and particularly the effects of climate change on the tourism 
industry, in the southern African region that should be addressed by future research 
(see Hambira and Saarinen, 2015; Woltersdorf, Liehr and Döll, 2015; Hoogendoorn 
and Fitchett, 2016; Mulenga, Wineman and Sitko, 2016; Tervo-Kankare et al., 2017). 
At Afriski the dominant tourist attraction is snow and snow-based activities that are 
largely dependent on the resorts capacity to artificially produce snow. Climate change 
threatens tourism at this resort by altering temperatures, precipitation and humidity 
levels which are all essential aspects of snowmaking. Warming and altered climatic 
conditions at Afriski will combine reduced precipitation and natural snowfalls with 
limited snowmaking conditions to create an undesirable combination that leads to 
snow-unreliability at the resort and changes to the timing and duration of the ski 
season. Similar constraints have been identified for regions of the Alps that are at 
lower elevations and as a result have reduced snow reliability met with reduced 
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snowmaking capacities (see Pons et al., 2015; Rutty et al., 2016).  Tourism in sub- 
Saharan Africa is affected by climate change as with various other economic sectors 
in the region. Temperature increase predictions of 2 - 4 °C by the end of the century 
for southern Africa will have several negative impacts on the tourism industries of 
African nations that are exacerbated by the high vulnerabilities of developing nations. 
These vulnerabilities are worsened when combined with numerous other pressing 
contemporary needs of the citizens of these countries, as exhibited by Lesotho and 
other sub-Saharan regions, presenting a variety of other challenges for their tourism 
industries. A detailed analysis on the specific impacts of climate change on tourism in 
southern Africa can be found in the literature review of this thesis. 
 
6.4 Global Climate Change and Snow Tourism 
The greatest challenge that climate change presents for Afriski is the reduction of 
snow. Snow quantities are reduced through diminished natural snowfall occurrences, 
rising temperatures and precipitation pattern changes that create difficulties for 
snowmaking. These challenges can be amplified by drought conditions and reduced 
water resources which were recently experienced in the areas surrounding Afriski 
according to the resort managers. Reduced snow quantities combined with rising 
surface temperatures create a risk of snowmelt and reduced snow reliability in addition 
to a reduction in snow quality can be dangerous for skiers and reduce their level of 
satisfaction with their experience of snow at the resort. Globally, climate change has 
several negative impacts on the snow tourism industry, which force destinations to 
implement adaptation mechanisms in order to ensure their survival as a tourism 
destination (see Kaján, Tervo-Kankare and Saarinen, 2014). Rising temperatures are 
a fundamental aspect of climate change that have significantly harmful effects on snow 
resources and tourism based in snow (Gössling et al., 2012; Rutty et al., 2016). A 
warming climate creates issues of snowmelt and a reduction in both snow quantity 
and quality creating unreliable snow accompanied by temperature-induced changes 
in natural snowfall patterns (Stoffel et al., 2014; Gössling et al., 2012). In addition to 
rising temperatures, climate change alters humidity levels and natural precipitation 
patterns (Hopkins, 2015; Beniston and Stoffel, 2016). The increased frequency and 
intensity of precipitation events as a result of climate change can have negative 
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consequences (Stoffel et al., 2014). These consequences range from an increased 
risk of snowmelt and associated flooding and landslides risks that can significantly 
damage tourism infrastructure and attractions which diminish tourists’ perceptions 
through a negative destination image (see Gobiet et al., 2014; Beniston and Stoffel, 
2016).  
In addition to altered natural snowfall patterns, the transforming environmental 
conditions resulting from climate change can create challenges for the artificial 
production of snow which is dependent on sufficiently cold temperatures and other 
specific parameters (Rutty et al., 2016). Climate change in the future could bring rising 
temperatures and more extreme weather conditions which reduce both the likelihood 
of natural snow and the capacity for artificially creating snow through the presentation 
of less ideal conditions (Campos Rodrigues et al., 2018). The extreme vulnerability of 
snow dependent tourism industries has led to the implementation of significant 
adaptation mechanisms, included in which is the popular technique of artificially 
producing snow (Hewer and Gough, 2018). There are three dominant responses for 
adapting to climate change globally, the first of which is the artificial production of snow 
as mentioned above. Automatic snow guns or snowfactories are used to manufacture 
snow. Man-made snow can take various forms such as base layer snowmaking or 
snowmaking on ski runs at a resort, to assure snow reliability (Steiger and Mayer, 
2008). An understanding of globally implemented adaptation mechanisms at snow-
based tourism destinations can facilitate the contextualisation and understanding of 
the adaptive mechanisms that are put in place at Afriski, which is one of the main 
objectives of this research. 
The artificial production of snow is a common practice in snow-based tourism 
destinations as it helps to reduce their vulnerability towards climate change while 
promoting the survival and longevity of the destination (Steiger et al., 2017). 
Snowmaking is already a critical practice at Afriski as the prevalence of natural snow 
is not sufficient to enable the resort to function. Thus snowmaking ensures snow 
reliability and much of the resort’s success as a snow-based destination. The second 
adaptive response to climate change within snow-based tourism industries is the 
manipulation of the snow season dates, allowing for starting and ending dates as well 
as the total length of the season to fall within the ideal weather conditions (Steiger, 
2011). This practice is already implemented at the Afriski resort to ensure snow 
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season dates coincide with the optimal weather conditions. The third adaptive 
technique is diversification and the introduction of non-snow-dependent activities 
(Landauer et al., 2012). The reduction of snow-based tourist attractions due to climate 
change induced snow unreliability met with the diversification of tourist offerings can 
create further concerns as tourist activities and attractions, at previously snow-based 
resorts. This, as they become less unique and specialised and have to compete with 
existing tourism destinations who offer similar activities (Kaján and Saarinen, 2013). 
 
6.5 Snow Tourism Globally Compared to Snow Tourism at Afriski 
The snow-tourism industry is reliant on natural climatic conditions which heighten their 
vulnerability towards a changing climate. These snow-based destinations are 
particularly interested and reactive to the effects of climate change (Scott and 
McBoyle, 2006; Demiroglu, Dannevig and Aall, 2018). Climate change further affects 
all snow-based tourism destinations globally. However, these resorts may have 
different levels of vulnerability towards the effects of climate change (Yang and Wan, 
2010).  
Amongst the greatest issues of climate change for snow-based tourism is the issue of 
temperature rise. Temperatures in the Alpine region have risen by an approximate 2°C 
with the prediction of rising by 0.5°C per decade since 1980 (Gobiet et al., 2014). 
Research into the European Pyrenean ski resorts have highlighted their vulnerability 
towards climate change with associated temperature increases and changes in 
precipitations leading to greater snowmelt and altered snowfalls (Pons et al., 2015). 
The Swiss Alps in Europe had matching results of warmer temperatures and 
precipitation changes leading to greater snowmelt and reduced snowfalls (Klein et al., 
2016). In Eastern Canada low snowfall, warmer temperatures and snowmelt led to the 
necessity of snowmaking to ensure sufficient snowmaking for the season (Rutty et al., 
2016). The general finding of international studies into snow-based resorts is that 
climate change induced temperature increases, and precipitation changes may result 
in poor snow conditions (see Steiger and Abegg, 2018). These poor conditions will 
reduce skiable area and the length of the skiing season and as a result there will be a 
drop in visitor numbers, especially at resorts based at low altitudes and low latitudes 
(Pons et al., 2015). Consequentially, numerous ski and snow-based tourism resorts 
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globally have implemented climate change adaptation techniques including the 
artificial production of snow (Rutty et al., 2016; Pons et al., 2015).  
Temperatures in Lesotho are projected to increase by 1-2°C by the year 2050, which 
is very similar to the predictions for European alpine regions (Morris, 2017). 
Temperature increases in the Lesotho Highlands as a result of climate change are 
likely to result in higher melt-out rates of snow in addition to changes in snowfall 
patterns such as lighter snowfalls with a limited spatial distribution which have 
significant impacts in the Lesotho Highlands, especially on the environment (see. 
Grab, Linde and de Lemos, 2017). These factors could reduce or negatively impact 
the potential of snow-based tourism resorts such as Afriski, with negative 
consequences for tourism, reflecting the global trend. Afriski, as a ski resort, also 
follows the international trend of snowmaking. Through this adaptive technique this 
southern African ski resort ensures sufficient snow cover and snow quality to ensure 
a successful ski season for tourists (Vanat, 2017). 
Climate suitability plays a role in establishing how appropriate destinations are as 
hosts for specific tourism activities (Scott et al., 2016). Southern Africa and South 
Africa have climates that are considered particularly suitable for tourism, notably 
coastal, nature and adventure tourism (Fitchett et al., 2016). South Africa would not 
be considered suitable for snow-based tourism generally with warm weather 
conditions not being conducive to snowmaking, because snowfalls are rare (Archer et 
al., 2010). However, Lesotho, which is landlocked by South Africa, is suitable for snow-
based tourism, due to its high-altitude, precipitation patterns, natural snowfall and 
relatively cold temperatures (see Fitchett et al., 2017; Noome and Fitchett, 2019). This 
is unique and unusual for a tourist destination in southern Africa, especially 
considering the generally warm conditions of South Africa and its close proximity to 
the tropics (Fitchett and Hoogendoorn, 2018d). It is noted that this suitability, however, 
is relative. In the context of southern Africa, it is the most suitable destination for snow-
based tourism, yet in comparison to European regions such as the Alps or Romania 
for example, the climate in Lesotho is significantly less suitable for snow-based tourism 
in relation (see. Fitchett and Hoogendoorn, 2018c; Noome and Fitchett, 2019). 
Furthermore, tourist perceptions of climate suitability can play a role in tourist decision 
making and ultimately the appeal of a tourism destination as tourists are sensitive to 
their environmental surroundings and the perceived conditions and tourist preferences 
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can be compared by tourists between different destinations, influencing their travel 
decisions (Fitchett and Hoogendoorn, 2018c, d).   
The concept of climate suitability is often evaluated through the indices such as the 
TCI (Fitchett and Hoogendoorn, 2018d). TCI scores are more directed towards sight-
seeing tourism rather than snow-based tourism, although some studies have been 
conducted into TCI usage for ski resorts (see Mihăilă and Bistricean, 2018; Noome 
and Fitchett, 2019). The parameters of high total hours of sunshine and warm 
temperatures are requirements for good TCI scores. However, these conditions are 
not conducive for good snow conditions or skiing experiences, highlighting that while 
conditions may promote high TCI scores, they may be inappropriate for snow tourism 
at Afriski (Noome and Fitchett, 2019). This pattern is reflected globally and as such 
serves as evidence that TCIs may not be the most appropriate tool for investigating 
tourist comfort or satisfaction with regards to snow-tourism, in spite of their appropriate 
and effective indices production for nature cultural or beach tourism (Becken, 2010; 
Perch-Nielsen, Amelung and Knutti, 2010; Noome and Fitchett, 2019). There are 
significant challenges when creating TCIs in southern and specifically South Africa 
that include the significant lack of climate data that is necessary to calculate accurate 
and effective TCI scores (Fitchett, Robinson and Hoogendoorn, 2016). However, 
greater comprehension of TCI score variability would improve predictions of the effects 
of climate change in sub-Saharan Africa and could potentially enable a strengthened 
adaptive capacity for many of these nations (Fitchett, Robinson and Hoogendoorn, 
2017). 
Linked to the concept of climate suitability and ski resorts, are projections of the 
forthcoming climatic conditions that are expected for snow-based resorts in the future. 
Global expectations of snow–based tourism resorts present negative scenarios for the 
future. These destinations are identified as highly vulnerable and at risk with an 
increased frequency of extreme temperature highs, heat waves and heavy 
precipitation events in the high-latitudes of the northern Hemisphere (Jianming and 
Chunyan, 2010). These negative expectations are repeated in findings based in North 
America where skiing seasons will be shortened and almost all snow-based resorts 
will be negatively affected by warming conditions induced by climate change. 
Furthermore many resorts will face serious financial pressures through tourism losses 
and through adaptation and substitution implementations (Wobus et al., 2017).  For 
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snow tourism in the future, within the context of climate change, it is important and will 
become more so, to incorporate snowmaking trajectories and capabilities into the 
future projections of snow conditions at the various snow-based resorts that implement 
this technique (Damm, Köberl and Prettenthaler, 2014).  
While Afriski is presently considered relatively well-suited to host a snow-based 
tourism industry, the projected future conditions for this site are not positive. Surface 
temperature increases, warmer conditions and changes in climatic features such as 
precipitation have serious implications for future snow reliability at Afriski (Noome and 
Fitchett, 2019). Southern Africa is predicted to experience a decrease in precipitation 
and an increase in temperature which will create warming conditions (Fitchett, 
Robinson and Hoogendoorn, 2017). These conditions, as a result of climate change, 
can reduce the prevalence of natural snowfall and hinder the capacity for artificial 
snowmaking through creating a less conducive environment (Demiroglu et al., 2018; 
Noome and Fitchett, 2019). Furthermore, Afriski is placed at risk by climate change as 
current predictive scenarios for Lesotho highlight a diminishing capacity to implement 
adaptive mechanisms due to the increased pressures on the nation’s economy and 
resources (The World Bank, 2016). These projected consequences for Afriski align 
with and reflect the global projection trends for snow-based tourism in the future. High-
altitude snow-based locations are negatively impacted, but to a lesser extent than low 
altitude snow-destinations and almost all snow-based resorts are forced to adapt and 
face the financial implications of such. 
The ski and snow-based industries are of the most vulnerable tourism sectors with 
regards to the effects of climate change and as such they can serve as evidence of 
the real, physical consequences of a changing climate (Pickering and Buckley, 2010). 
The analogy that Bicknell and McManus (2006) present of a canary in the coal mine 
is an appropriate comparison for snow-based resorts and climate change, as it 
effectively highlights the dangerous consequences of climate change and serves as 
an example to other industries of how to adapt to said difficulties. Furthermore, there 
can be ski and snow-based resorts that are more at risk or marginalised than others 
due to their location and environmental conditions, as well as their size and 
independence as a ski resort which determines to a large extent their financial 
resources and reserves (Scott, Dawson and Jones, 2007). For example, snow resorts 
found in Australia and southern Africa such as Tiffindell, have lower levels of natural 
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snowfall due to their location, altitude, temperatures, precipitation patterns and levels 
of humidity, when compared to traditional skiing or snow-based resorts such as those 
found in Europe (Bicknell and McManus, 2006; Pickering and Buckley, 2010). Due to 
its unique location and southern African context, the findings relating to snow tourism 
at Afriski, provide a commentary that extends to marginalised snow-based resorts 
globally.  
In Europe, where the skiing industry is dominated by Austria, France, Italy and 
Switzerland, increasing expenditures related to snow-based and specifically skiing 
holidays together with with uncertainties surrounding weather variability and snow 
conditions are resulting in a reduced length of stay for tourists (Damm et al., 2017). 
While increasing costs to ensure good quality snow may limit which tourists have 
access to the skiing industry, poor snow conditions may encourage tourists as flexible 
ticket prices or reduced skiing costs are implemented to try and encourage travellers 
despite the less than ideal snow conditions (Falk and Scaglione, 2018). This technique 
has been previously implemented in some Australian ski resorts as a climate change 
adaptation strategy (König, 1999). Ski tourists in Europe comprise an aging 
population, with the youth in the region expressing less interest in the snow-based 
activity, which will significantly change tourism patterns and affect future winter tourism 
demand (Damm et al., 2017). 
It can be beneficial to explore the demographics and population details of tourists 
when investigating tourism demand in addition to both the present and future of snow-
based tourism resorts. The tourist demographics at Afriski are reflective of global 
trends, as with many other findings of this research. The population of ski and snow-
based tourists of Afriski, are predominantly adults who fall into the age categories of 
18 to 55 years old, who have high levels of education and hold employment positions 
that make them middle to high earning employees. This finding is concurrent with the 
general trend with regards to skiing, where older adults with higher incomes populate 
an upper social class that hold a high propensity for re-visitation to snow-based skiing 
resorts (Tjørve, Lien and Flognfeldt, 2015).  At Afriski, and in southern Africa generally, 
skiing is an elite experience, as it is only accessible to tourists with substantial financial 
resources for leisure-based activities. This is emphasised by the context of Lesotho 
and to a lesser extent South Africa, being economically developing nations with 
significant levels of unemployment and poverty (Damane and Sekantsi, 2018). The 
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Afriski resort was originally built with the intention of attracting the South African upper-
class earners (Kozak and Kozak, 2015).  
6.6 Contextualising Reflections of the Snow-Based Tourism Industry in Lesotho 
6.6.1 Managerial Stakeholder Perceptions and Concerns of Climate Change  
In line with the first objective of this research, the perceptions and concerns of climate 
change amongst both managerial operators and stakeholders are of interest and 
should be contextualised by global perspectives and concerns of climate change. 
There has been a notable shift in the perceptions of climate change from a managerial 
perspective globally, over time, however it has been a fairly constant notion that such 
long-term issues will come second to more immediate and pressing concerns for the 
resort (Hopkins, 2015). In the past, resort managers were not gravely concerned about 
climate change, holding the perceptions that future predictions of the negative 
influences of climate change were too far in the future to be relevant, in addition to the 
belief that improvements in technology would be sufficient to address any supposed 
snowfall reductions (Bicknell and McManus, 2006). However, the consequences of 
climate change are currently being experienced and as such stakeholder concerns 
and strategies have become important for ensuring the longevity of the destination 
(see Trawöger, 2014; Olya and Alipour, 2015). Good management and effective 
climate change adaptation strategies can encourage destination attractiveness and 
encourage activity functionality. This will improve tourist satisfaction and their 
propensity to revisit the destination (Caldeira and Kastenholz, 2018). 
Key stakeholder awareness and perceptions towards climate change and its potential 
threats to the tourism industry are essential as these perceptions dictate what 
responsive action will be taken to address the issue of a changing climate (Klint et al., 
2012; Trawöger, 2014). Economic, technological, stakeholder knowledge and access 
to information are critical factors for reducing vulnerability and increasing effective 
adaptation. These factors contribute to stakeholder perceptions of climate change and 
direct the nature and magnitude of the appropriate and necessary adaptive actions 
(Smit and Wandel, 2006; Trawöger, 2014; Thorpe and Figge, 2018). For these 
reasons, stakeholder and managerial perceptions of climate change and its associated 
challenges are essential to reducing vulnerability and ensuring longevity and success, 
especially for snow-based tourism resorts (Belle and Bramwell, 2005; Trawöger, 
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2014). Perceptions of climate change can vary as consequences of this phenomenon 
can have different implications for regions and communities depending on their 
tourism market offerings and their geographic location (Simpson et al., 2008). While 
increasing temperatures, for example, can have negative implications for tourism in 
the Mediterranean region, with increased levels of tourist discomfort, these same 
temperature increases can have a positive effect on tourist comfort by creating more 
ameliorable conditions in Northern Europe (Hoogendoorn and Fitchett, 2016). Key 
stakeholders’ perceptions and concerns specifically regarding snow-based tourism 
have previously been researched with studies based in Switzerland, Finland, Italy and 
Austria (see. Trawöger, 2014). Understanding the managerial stakeholders’ 
perceptions and concerns regarding climate change and the consequences of such at 
Afriski is a key objective of this research. 
Climate change has been identified as a general trend of warming and environmental 
unpredictability (Fitchett, Grant and Hoogendoorn, 2016). Changes in precipitation, 
humidity and temperature are being experienced internationally as a consequence of 
climate change (see Beniston and Stoffel, 2016). Several regions in southern Africa 
have been described as experiencing altered precipitation patterns reflecting the 
global trend (see IPCC, 2018b). The experiences of climate change specific to Afriski, 
have been expressed by the operational managers at the resort. The interviewees 
identified extreme and unpredictable weather patterns as a climatic issue noting that 
snowfall and precipitation patterns have become less predictable and more severe. 
Abnormal snowfall patterns have also been identified as a concern by Afriski 
management who are facing the challenges of a changing climate, with snowfalls 
occurring later on in the year and less frequently. This pattern and general trend of 
snow-unreliability is repeated at various other international locations such as the 
European Alps with significant consequences for tourism activities including skiing and 
snowmobiling industries (see Perry et al., 2018). Other international experiences of 
climate change are evident in Northern England through visible decreases in snowfall 
frequency, intensity, snow depth and earlier melting in addition to milder and shorter 
winters (Hamilton, Lemcke-Stampone and Grimm, 2018). The European Alps and 
Northern England both reflect the negative experiences of climate change on snow 
that are evident at Afriski, highlighting the vulnerability of all snow-based tourism 
destination under the context of climate change. 
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Extreme weather conditions and natural hazards beyond the expected snow 
conditions can be exacerbated by the climatic and physical conditions of mountainous 
terrains (see Grab and Linde, 2013). The conditions presented by the Lesotho 
Highlands where Afriski is located, as mountainous regions are especially susceptible 
to snow-related hazards such as blizzards or landslides which could increase the risks 
to tourists at this destination. Climate change and its associated intensification of 
weather extremes and conditions can lead to significant challenges for the snow-
based tourism industries globally. Increasing temperatures and altered precipitation 
patterns have led to issues of snow-unreliability, which is evident in the European Alps, 
where 57 out of their 666 main ski resorts no longer hold the status of snow-reliable 
(Bonzanigo, Giupponi and Balbi, 2016). As a result, some ski resorts have planned 
and extended into higher elevations in order to have better natural snow conditions as 
well as better conditions for artificially creating snow (Yang and Wan, 2010; Trawöger, 
2014). This solution is not a viable for Afriski however, as this resort is located at one 
of the highest portions of the Eastern Lesotho Highlands at some of the highest 
altitudes south of Mount Kilimanjaro, leaving little room for upward expansion to higher 
elevations (see Wikle, 2015). However, these mountainous high-elevation areas are 
identified as highly sensitive and as such have to take heed of environmental and local 
community considerations (Beniston, 2006; Yang and Wan, 2010). Snowmelt and poor 
snow conditions can endanger tourists while causing damage to tourism infrastructure 
and attractions (see Gobiet et al., 2014). This can create undesirable tourist 
perceptions of risk that will negatively impact the destination image and reduce the 
success of the resort because tourism demand is reduced as destinations are 
perceived to be dangerous (see Lee et al., 2014; Jarvis et al., 2016).  
The management of Afriski have highlighted challenges relating to water resources 
and specifically their concerns regarding droughts as a contemporary issue relating to 
climate change. There are presently challenges of droughts in Lesotho that are 
accompanied by poor access to water, especially for local residents in rural areas 
(Hoag, 2017). This is a significant issue for the local Basotho residents as the majority 
of their population live in rural areas, in communities high up in the mountains, (Viens 
et al., 2016; Morgan-Jarvis, 2018b) similar to the location of Afriski. While there are 
challenges regarding access to quality water resources for much of the Lesotho 
population, this is not the case for Afriski who collect water in their own dams. 
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However, Afriski and the local Basotho population are both negatively affected by 
instances of drought and precipitation reductions that are often climate change 
induced. Climate change and the increased risk of droughts in the eastern Lesotho 
Highlands will pose serious challenges to the resort as water is an essential resource 
for the upkeep and management of the resort in addition to their unique and critical 
ability to artificially produce snow for the winter tourist season. Drought conditions 
reduce all forms of precipitation, in addition to Afriski facing indirect challenges through 
reduced water resources, they will also be directly impacted by the reduction in natural 
snowfall. This is significant as Afriski is a snow-based tourism destination that will 
experience grave consequences through less or no snow as a result of reduced 
precipitation induced by climate change. Additionally, it has been projected that 
climate change will increase the natural variability of both drought and flood periods in 
this region in the future (Earle et al., 2015).  
Water resource management is important to all industries globally and is specifically 
relevant to the snow-based tourism industries of the world (Bringezu and Bleischwitz, 
2009). Water resources are of great importance in the snowmaking process and 
limited or strained resources can create significant challenges for the snow-based 
tourism industry. Climate change is being experienced as warmer and drier winters 
with reduced natural snowfall in the Czech Republic, resulting in certain ski resorts 
having to implement snowmaking. Diminished levels of groundwater and surface water 
reservoir recharge are amplified by the combination of reduced snow and 
implementation of snowmaking (Farda et al., 2017). Snowmaking at Afriski consumes 
large volumes of water. However, through effective water resource management and 
the collection of water in their dams, snowmaking is facilitated, despite conditions of 
drought in the region. Snow-based resorts that become dependent on artificial snow 
production to ensure snow reliability, can place amplified stress on water resources 
throughout the world, with ski resorts in Australia, Lesotho and the Czech Republic 
facing similar challenges with regards climate change, water resource management 
and snowmaking (Amelung and Nicholls, 2014; Farda et al., 2017). At Afriski, limited 
water resources, amplified by climate change induced drought conditions and the 
consequential increase of dust in the area, can create serious challenges for 
snowmaking according to an interviewee. This sentiment is echoed within the global 
literature that states that snowmaking requires significant amounts of water in order to 
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create snow. Furthermore, the demand on water supplies for snowmaking will increase 
as the effects of climate change become more widespread and intensified (see Rixen 
et al., 2011; Rutty et al., 2016). The managers at Afriski have plans to adapt and 
respond to the challenges of water resource availability by ensuring that water is 
collected and stockpiled in the existing dams at Afriski throughout the year and by 
collecting water at every opportunity through natural precipitation. Through the building 
of two new dams and enlarging the existing dams, natural water collection and storage 
can be maximised while enhancing their water capacity in the future. While water 
resources may be diminished through the process of artificial snowmaking, reservoirs 
can be established to collect water during wet seasons to reduce demands on water 
resources (Rixen et al., 2011). 
Water resource management can extend to wetlands which is relevant to Afriski as 
this resort is built within a wetland and all water collection and usage for snowmaking 
has to take the wetland into consideration so as to ensure sustainability. Wetlands 
also introduce further considerations when investigating the impacts of a drought and 
the availability of water resources in an area, as has recently been the case at Afriski. 
Wetlands are very vulnerable ecosystems that are greatly affected by both climate 
change and human actions (Lamsal et al., 2017). The wetlands that have been 
identified in the alpine highlands of Lesotho, where Afriski is located, have been 
classified as mires or peatlands that endure despite harsh climatic conditions of cold 
surface and air temperatures accompanied by frequent occurrences of ground-level 
freezing (Grab and Deschamps, 2004).  If wetlands are not conserved issues of water 
extraction, invasive and alien fauna abundances, amplified eutrophication and nutrient 
imbalances, caused by the synergy between humans and climate change, can be 
amplified (Green et al., 2017). The Afriski stakeholders are concerned about these 
issues in addition to tourist indifference or apathetic behaviours. As a result, they take 
substantial action towards ensuring that the wetland and surroundings area within 
which Afriski is based, is protected and conserved to reduce the negative 
anthropogenic impacts. It is the responsibility of resort managerial stakeholders, water 
managers and water users to ensure that water resources are used sustainably to 
protect sensitive territories (Mats’ela et al., 2015; Morán-Tejeda, López-Moreno and 
Sanmiguel-Vallelado, 2017).  
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Ski and snow-based tourism stakeholders, managers and operators have an important 
role to play in terms of balancing the socio-economic implications, of addressing 
climate change in a proactive way. Simultaneously these resorts must ensure a steady 
and positive destination image that diminishes perceptions of risk (Steiger et al., 2017). 
Research has identified a gap between the scientific community and the general public 
with regards to an awareness and understanding of the risks, challenges and 
consequences of climate change. The perceptions of this phenomenon can differ 
significantly between tourists and stakeholders, who are generally more informed of 
the implications of climate change as they are largely responsible for addressing said 
concerns (Trawöger, 2014). This can significantly influence the different viewpoints 
and perceptions of climate change between stakeholders and tourists themselves. The 
negative consequences of the relationship between climate change and tourism can 
be exacerbated by an uncommitted tourism industry with regards to making tangible 
change and conscientious efforts to reduce their contributions to a changing climate 
(Weaver, 2011). Tourism stakeholders and tourists who have apathetic attitudes 
create hurdles that result in climate change continuing in an unmediated way (Weaver, 
2011; Mahadew and Appadoo, 2018). This sentiment was echoed in the concerns of 
the Afriski stakeholders who were specifically worried about the indifference and 
apathetic behaviours of some people, as a challenge to addressing the challenges of 
climate change. This finding contributes to the comparison between tourist and 
managerial perceptions and concerns relating to climate change and the affects 
thereof, which is relevant to achieving one of the objectives of this research.  
Climate change and the necessity of adapting and managing the impacts created by 
such, can introduce significant risks for the snow-tourism industry, included in which 
are various financial implications and concerns on behalf of tourism managerial 
stakeholders (Kaján et al., 2014) Unpredictable or unexpected weather, which occurs 
more frequently as a result of a changing climate, can be of concern to various tourism 
industries, including snow-based tourism (Hopkins, 2015). This has led to the 
introduction and implementation of tourism weather insurance, by stakeholders, as a 
means of adapting to tourist perceptions of risk and their travel behaviours and 
decision making (Olya and Altinay, 2016). For snow-based destinations a significant 
adaptation mechanism towards climate change, employed by management, is the 
artificial production of snow (Steiger et al., 2017). An improved tourist experience, 
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enabled by the artificial production of snow and the associated extended skiing season 
and improved quality of snow, allows for greater job security and ensuring a steady 
income to the resort and its employees (Kaján and Saarinen, 2013). This technique of 
artificially producing snow has enabled the assured and full skiing season length at 
Afriski allowing for a full and successful skiing season with good snow conditions. 
Improved tourist experiences that result from financial boosts can lead to greater 
financial returns ultimately with enhanced tourist satisfactions levels and increased 
destination loyalty (Matzler, Füller and Faullant, 2007). The survey respondents based 
at Afriski showed a high level of satisfaction with the snow (chapter 5, Figure 5.5), 
which suggests a potential for future revisits. Tourists can experience place loyalty for 
a specific ski resort and this commitment can assist the destination’s survival as 
tourists are prepared to endure the location specific environmental conditions which 
may be altered and diminished by climate change (Dawson et al., 2011). While 
snowmaking can enable financial returns and improve climatically reduced snow 
conditions, the implementation, maintenance and operation of this practice can 
introduce its own financial strains on the resort and as such needs to be carefully 
considered by the resort stakeholders (see Hopkins, 2015).  
 
6.6.2 Tourist Perceptions and Concerns of Climate Change 
The second aspect of the first objective was to investigate the various perceptions and 
concerns regarding climate change that are held by the tourists themselves, in addition 
to the previous section on the managerial stakeholders. Tourist perceptions 
specifically applied to ski resorts or snow-based tourism destinations, are determined 
by a number of push and pull factors that satisfy the intrinsic needs and desires of the 
tourist and as such ultimately determine the attractiveness of the destination (Cocolas, 
Walters and Ruhanen, 2015). Climate is an important influencing factor for tourist 
behaviours and decisions such as length of stay, satisfaction and comfort levels and 
loyalty, and contributes significantly to their perception of a destination (Olya and 
Altinay, 2016). Ski resorts are exceptionally vulnerable to the effects of climate 
change, both the physical manifestations of a changing climate and secondly through 
tourist perceptions of good or poor snow quality. This industry is highly sensitive to 
climate change (Cocolas et al., 2015). Tourist perceptions and concerns regarding 
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snow-based destinations can be determined by both the physical conditions 
experienced on site or through perceived or ideological conditions or risk that one 
might be exposed to (Chew and Jahari, 2014). Tourists can perceive weather and a 
changing climate as a risk and as such can alter tourism patterns and tourist travel 
decisions (Olya and Altinay, 2016).  
Tourist perceptions of climate are important as they contribute to their travel decisions 
and satisfaction levels, which can directly influence a destination’s success and 
longevity (Pham et al., 2010; Ramseook-Munhurrun et al., 2015) Tourist levels of 
satisfaction, intentions to revisit a destination, their loyalty to specific destinations and 
their expectations and perceptions of risk can all be significantly influenced by 
weather. As such, climate change, which amplifies weather unpredictability and 
uncertainty can “increase the complexity of the tourism–weather nexus” and have 
significant consequences for tourist behavioural outcomes (Olya and Altinay, 
2016:2791). Tourist perceptions of risk at various travel destinations play a pivotal role 
in determining the destination image of a tourism location. The potential for tourists to 
be at risk or threatened while travelling significantly impacts on tourist behaviours and 
travel decisions (Chew and Jahari, 2014). It can be of interest to compare the 
concerns, perceptions, understandings and awareness regarding climate change held 
by the managerial stakeholders and how they differ or relate to those of the tourists. 
The findings of this research reveal a significant amount of concern towards climate 
change from the perspective of the stakeholders, and a significantly smaller level of 
concern from the perspective of tourists. This pattern reflects the trend identified in 
global literature that highlights a gap between the awareness and challenges of 
climate change between the general public and the scientific community (see 
Trawöger, 2014). It is acknowledged in this study, that tourist concerns regarding 
climate change were not a focal point within the questionnaires distributed. This may 
serve as a justification for the discrepancy between the expressed concerns regarding 
climate change shared by the tourists at Afriski and the managers who were 
questioned on the matter extensively. Despite their limited specified concerns 
regarding climate change, the tourists at Afriski perceived climate change to be of 
concern, with a large majority of guests believing that it is affecting southern Africa.  
Tourist perceptions of climate change were also expressed through their views on the 
effect climate change would have on tourism specifically at Afriski, where the large 
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majority of tourists believed that climate change would affect tourism at Afriski. This 
perception aligns with the views of the operational management who have confirmed 
that not only will climate change affect Afriski, but that climate change is already 
presenting challenges for the resort. Snow-based resorts internationally are all facing 
various challenges as a result of a changing climate, with reduced snowfall, snow 
cover and warming temperatures amongst other issues (Gössling et al., 2012; Stoffel 
et al., 2014; Scott et al., 2017). Research into skiing and snowboarding tourists in 
Central Switzerland found that snow reductions as a result of climate change would 
have significantly negative impacts for tourism demand in the area (Behringer, Buerki, 
and Fuhrer, 2000; Ridderstaat et al., 2014). Decreases in snow in addition to various 
other weather extremes as a result of climate change can not only reduce tourist 
interest, attraction and comfort but can also jeopardise their safety (Michailidou et al., 
2016). Tourist perceptions of climate change can be influenced by their experiences 
of weather. The role of weather, perceived as either good or bad by the visitor during 
their skiing experience, could potentially contribute to their perception or 
understandings of climate change. This could influence the perceptions and 
interpretations of climate change and thus influence the questionnaire responses of 
tourists who visited and were interviewed at the Afriski resort.  While the Afriski guests 
showed a high level of awareness towards climate change, with the majority of 
respondents acknowledging that climate change is both present in southern Africa and 
will impact tourism at Afriski, they expressed a relatively low level of concern towards 
such. This result may be influenced by the significantly high level of satisfaction with 
current snow conditions, which could lead to reduced perceptions of risk or concern 
for the future. Furthermore, tourists have become more aware and coconscious of 
environmental challenges and responsibilities over the last decade and as such these 
factors have become an important consideration for travel and destination decision-
making (Yaw, 2005). This shows a greater level of awareness towards environmental 
conditions such as climate change and a growing socio-environmental conscience 
within tourists (Michailidou et al., 2016).  
Tourists’ sensitivity towards climate can be expressed through climatically themed 
comments posted to online reviews such as TripAdvisor (Fitchett and Hoogendoorn, 
2018c). These platforms can illustrate the physical experiences of the weather and 
environmental conditions that the tourists encountered while visiting various 
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destinations (Scott and Lemieux, 2010). Tourists who had travelled to Afriski 
previously, also shared their perceptions and concerns about climate change by 
posting climatically relevant comments to TripAdvisor. Online comments here, yielded 
a net climatic sensitivity of 27.7%, with 104 out of 376 reviews on Afriski mentioning 
climatic factors. A total of 150 factors were mentioned in the climatically relevant online 
comments, with snow and cold being the most popular themes. This climatic sensitivity 
is particularly high, showing a significant awareness and consciousness towards the 
weather experienced by tourists visiting Afriski. This sensitivity is emphasised when 
compared to work by Hoogendoorn and Fitchett (2018c) who found a net climatic 
sensitivity of 7.9% despite their research having a much larger study size and a total 
of 497 climatically themed comments out the total 5 898 posts. Within this comparison, 
a common theme to both studies was the theme of ‘cold’. This was a frequently 
mentioned climatic theme for both studies, 180 times for Hoogendoorn and Fitchett, 
(2018c) and 30 times in this work, falling second only to the theme of ‘snow’. Snow is 
an uncommon occurrence in southern Africa. However, it serves as a unique attraction 
at the Afriski resort (Vanat, 2017) and justifies the high number of mentions within the 
online comments. 
Tourist reviews that were posted to TripAdvisor regarding the snow at Afriski showed 
positive sentiments regarding the artificial production of snow as a climate change 
adaptation technique. Some online reviewers stated that one can often not tell the 
difference between the natural or artificially produced snow, especially when it is 
freshly made and ploughed. One other commonly shared view at Afriski is that the 
snow conditions were considered very good within their context of southern Africa, 
where snow in any form is generally considered an anomaly. Some repeat visitors 
showed a great awareness towards changing climatic conditions and noticed that 
there were reductions in the amount of snow between their visits, expressing some 
concern for future snow conditions. While some comments were made expressing the 
unique combination of warmth and sunlight with cold, snow and skiing to be a pleasant 
combination, concern was expressed for the future of the resort under such conditions. 
However, it has been noted in previous work that “Sunshine in a snow-covered 
landscape is unique because of the brightness and contrast against the blue sky.” 
(Bausch and Unseld, 2017:214). Studies in Europe showed similarities to the unique 
combination of sunshine and snow that are presented at Afriski. Comments regarding 
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the quality, satisfaction and experiences of artificial snow at Afriski are relevant to 
achieving the objective of establishing tourist views towards the adaptation 
mechanisms put in place at the resort as a means of addressing the challenges of 
climate change.  
In addition to the analysis of the content of the online reviews, one can investigate the 
motivation behind posting such reviews to platforms such as TripAdvisor. It has been 
suggested that there are altruistic motivations for exchanging knowledge and 
experiences accumulated through travels, where tourists want to advise or guide other 
potential future visitors (McLure, Wasko and Faraj, 2000). TripAdvisor comments 
posed by previous guests of the Afriski resort show evidence of this with many online 
comments advising future guests to ensure that they bring warm enough clothing and 
encourage them to travel cautiously. Tourists want to ensure others have a successful 
trip that has been informed by their own travel experiences.  A secondary suggested 
motivation for posting online comments is to express the reality of tourists’ actual 
experiences while travelling and their expectations (see Scott and Orlikowski, 2012). 
Despite the subjective nature of these experiences, the online posts describing tourist 
experiences can be useful in creating comparisons. The difference between tourist 
expectations and their actual experiences regarding weather plays a critical role in 
determining tourist satisfaction levels and comments posted online are considered 
valuable despite their subjective nature (Fitchett and Hoogendoorn, 2018d). The 
unique nature of artificially producing snow can be better understood and potential 
tourist expectations can be better managed, based on first hand experiences at resorts 
such as Afriski.  
Potential tourists frequently conduct research into their travel destinations and as such 
the experiences and insights posted to platforms such as TripAdvisor may be valuable 
to future guests to the resort (see Hyde and Olesen, 2011). The various descriptions 
of the environmental conditions and weather conditions posted to TripAdvisor enable 
the tracking of tourist climate sensitivity and allow for analysis between a large 
selection of tourist reviews from a single collective database. The frequency of 
weather-related comments posted onto this platform allow for the climate sensitivity of 
tourists to be captured (Fitchett and Hoogendoorn, 2018c). Comments posted to 
TripAdvisor can also be beneficial as they have a reduced potential of misleading 
tourists or being bias in favour of travel destinations as reviewers share first hand, 
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subjective experiences and do not have to show loyalty, promote or protect the image 
of the destinations. This is unlike traditional means of knowledge dissemination such 
as brochures produced and distributed by the resort itself (see Buzinde et al., 2010a). 
In addition to the perceptions and concerns regarding climate change, there are 
financial implications and challenges from both the perspective of the managerial 
stakeholders, as outlined previously, and from the perspective of the tourists. Climate 
change and its associated changes to weather and environmental conditions can have 
significant economic impacts, especially for both winter-based and outdoor tourism 
activities (Wilkins et al., 2017). Snow-based tourism activities such as skiing, fall into 
both the category of outdoor tourism and the category of snow-based tourism. Skiing 
demand is significantly influenced by cost factors and “economic factors such as high 
expenses and high costs are the major constraints for skiing participation” (Falk and 
Hagsten, 2016:63). As a snow-based resort, Afriski will be impacted financially as a 
result of adapting to and managing the impacts of climate change. Thirty five percent 
of the interviewed guests at this resort found that any increases in cost at the resort 
would result in the resort no longer being a worthwhile experience. As such future 
increased expenses would impact the level of participation in skiing and other snow-
based activities, reflecting the findings of international literature. A secondary theme 
that is repeated at Afriski and globally, is that snow-based tourism activities are luxury 
in nature.   
Tourists from Afriski who completed the survey are predominantly high-income 
employees and the managerial stakeholders at the resort expressed skiing and 
associated activities are luxurious tourism activities and as such high costs and 
expenses are somewhat expected. Various tourism destinations exhibit income 
elasticities that indicate tourism as a luxury product and reflect the findings presented 
at Afriski (Peng et al., 2013; Falk and Hagsten, 2016). A further expense for tourists 
could be introduced through the option or need to purchase weather insurance as a 
means of managing the level of weather-related risk, both real and perceived by 
tourists. This policy can also play an important role in strengthening destination loyalty 
(Olya and Altinay, 2016). Without tourist loyalty, a destination’s vulnerability to climate 
change may be significantly increased (Hopkins, 2015). Place loyalty can further 
stimulate success at a tourist destination, as loyal tourists may recommend and 
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promote specific resorts to other potential visitors (Yoon and Uysal, 2005; Dawson et 
al., 2011). 
 
6.6.3 Climate Change Adaptation 
The second objective of this research was to explore current adaptation methods to 
ensure snow production in adverse weather conditions and the various strategies for 
short, medium and long-term periods. In terms of climate change adaptation or 
mitigation strategies, the African Union, of which Lesotho is a member, recognises the 
importance of the tourism industry and its contributions, notably economic, and its 
vulnerability towards climate change (Mahadew and Appadoo, 2018). As such the 
African Union has created policies for addressing climate change that are based in the 
promotion of research, education, raising awareness and advocacy amongst other 
factors. In addition to this, the Southern African Development Community (SADC) 
produced a Policy Paper on Climate Change in March 2012 (SADC, 2012; Mahadew 
and Appadoo, 2018). There are various challenges presented in southern Africa as a 
result of climate change. However, those that relate to snow in the region remain 
under-researched, due to its unique and limited prevalence in sub-Saharan Africa. 
From an international perspective however, rising global temperatures, changes in 
precipitation and snowfall patterns as well as the unpredictability of weather conditions 
as a result of climate change, have led to an extreme level of vulnerability for snow-
based resorts and tourist activities such as skiing, due to their dependence on snow 
(Kaján and Saarinen, 2013; Scott et al., 2017). The extreme vulnerability for snow-
based industries creates negative economic implications as poor snow conditions 
reduce tourism and both the resorts and local, dependent communities are threatened 
(Brouder and Lundmark, 2011). The vulnerability of snow-based resorts facing the 
various challenges presented by climate change has led to the implementation and 
investigation of several adaptation techniques (Landauer et al., 2012). The three 
predominant adaptation mechanisms within snow-based industries include the 
temporal manipulation of the snow season dates (Steiger, 2011), the artificial 
production of snow (Steiger and Mayer, 2008) and the diversification of tourist 
offerings, moving away from snow dependent activities (Landauer et al., 2012). 
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Snow-based tourism is highly seasonal as it is dependent on cold temperatures and 
snowfall, and these conditions are changing as a result of climate change (Steiger et 
al., 2017). Thus, a straightforward and relatively feasible adaptation mechanism is to 
alter the duration, beginning and end dates of the ski or snow season to ensure 
optimum weather conditions (Steiger, 2011). This technique can be of further benefit 
to resorts as peak skiing seasons can be manipulated to fall in line with school holidays 
and hence encourage families to participate in the outdoor, snow-dependent activities 
(Verbos and Brownlee, 2017). Afriski has implemented this practice and has its peak 
season coinciding with the winter holidays of South African schools, as the majority of 
guests at Afriski travel from South Africa. July is a very popular month for guests at 
the resort as it also presents desirable cold, winter conditions encouraging both natural 
and artificial snow (Chung, 2009; Schultz, 2018). This pattern is repeated 
internationally where there is a long tradition of tourism and seasonality reflecting 
social norms and practices included in which are various holidays and festivals 
(Connell, Page and Meyer, 2015; Amelung et al., 2007). This technique can be 
implemented in addition to a combination of both or either of the other two techniques, 
such that changed ski season dates can be effectively combined with snowmaking 
and product diversification. 
The second adaptation mechanism employed by the Afriski resort is the artificial 
production of snow. Snowmaking is a necessity for the Afriski resort as it has not had 
sufficient natural snowfalls to run as a snow-based resort. Thus, it has been dependent 
on artificially produced snow as a resource for survival since the resort opened. It is 
relevant to acknowledge that Afriski has had to adapt and implement snowmaking as 
a result of their marginal climatic conditions. However, these conditions are expected 
to worsen in the future under climate change. This technique is necessary at Afriski, 
where at times there would be no snow if it was not produced artificially. This is unlike 
other international destinations where there would be snow naturally but snowmaking 
is implemented as an adaptation mechanism to ensure additional or better-quality 
snow. The practice of snowmaking is enabled thorough the use of automatic snow 
guns or snowfactories. Either tool is selected depending on the presented snow quality 
and availability (Steiger and Mayer, 2008). The technological ability to artificially 
produce snow is valuable in several ways, including the extension of skiing and snow 
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seasons that were previously dependent on natural conditions, which can provide 
financial benefits for the resort and its employees (see Kaján and Saarinen, 2013).  
The different forms of snowmaking and the various benefits, limitations, financial and 
other consequences of snowmaking have been described in detail in chapter two, the 
literature review of this work. While there are several adaptation mechanisms 
available, snowmaking is the most common option for mitigating climate change and 
ensuring snow reliability and as such, snowmaking is practiced both internationally 
and at Afriski since its emergence as a ski resort (Demiroglu et al., 2016). The strategy 
of snowmaking is expected to continue to improve as technological advancements 
occur and to ensure successful snow seasons in the future. Despite the potential for 
deteriorating environmental conditions that result from future climate change, 
snowmaking serves as a medium to long-term solution (Hartl et al., 2018).  
Snowmaking systems are used both where there are not sufficient amounts of natural 
snow and to make sure best quality of snow is available. This technique is already 
playing a significant role in improving snow reliability in Switzerland, Austria Italy and 
New Zealand (Demiroglu et al., 2016). The artificial production of snow is useful for 
regions that have insufficient amounts of snow, as a means of snow quality 
management and a way of ensuring that wherever there is snow, that it is of an 
acceptable standard (Trawöger, 2014). The future conditions for snowmaking at 
resorts are affected by numerous factors including the scale of the resort and wet bulb 
measurements. A number of snow-based resorts in Germany and Austria found 
evidence of a decrease in the number of snowmaking days due to unfavourable 
conditions as a result of climate change (Hartl et al., 2018). At present it is believed 
that wet bulb and other conditions are sufficient for snowmaking at Afriski to be reliable 
and effective in ensuring enough snow for successful snow seasons, despite global 
climatic changes. While snowmaking can be advantageous for ensuring that activities 
such as skiing and snowboarding can take place with sufficient snow cover on slopes, 
activities such as snowboarding will not be benefited as the distances necessary for 
the activity are simply too widespread and large to be supplemented by artificial snow, 
and as such will remain entirely dependent on natural snowfall (Perry et al., 2018). 
There are limitations to the practice of snowmaking that vary from rising temperatures, 
decreased snow production efficiency due to diminishing environmental conditions to 
high operational costs amongst others (Damm et al., 2014). Poor snow conditions that 
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are not addressed through artificially producing snow or some other technique will 
have negative repercussions for snow reliability, tourist interest and their safety. 
However, the costs of this adaptation will also negatively influence tourists as the costs 
of snowmaking will be reflected in tourist prices (Tervo-Kankare, Hall and Saarinen, 
2013).  
Previous studies based in Austria found that ski area managers perceived climate 
change to be a manageable concern and through the effectiveness of snowmaking, 
would be more than sufficient to address any future challenges presented by a 
changing climate (Wolfsegger, Gössling, and Scott, 2008; Trawöger, 2014). This 
sentiment was somewhat echoed by the operational managers at Afriski who believe 
snowmaking will be sufficient to address future concerns regarding climate change. 
The difference between managerial perceptions at Afriski in this study and the Austrian 
based research is that stakeholders at Afriski perceive climate change to be a 
substantial concern and challenge for the future of both the resort and globally, rather 
than a manageable concern. Due to reliable snowmaking equipment currently 
implemented at Afriski, the resort can guarantee that its snow season begins on time 
despite adverse environmental conditions that are at times presented. It was 
expressed by an Afriski manager that more advanced equipment will be used in the 
future as the technology improves, as a means of addressing future challenges 
presented by climate change at Afriski. Presently, automated snow guns are used to 
maintain sufficient amounts of snow at the resort. However, one of the interviewees 
acknowledged that in the future more sophisticated systems such as snowfactories 
may have to be implemented to address the challenges of a changing climate. 
Internationally, automated snow guns or cannons are most frequently used. However, 
there are some cases where snowfactory systems have been put into place (see 
Donnelly, Ernst and Arheimer, 2018). 
There are various responses in terms of consumer or tourist opinions regarding 
artificially produced snow. A study based in Turkish ski resorts found that tourists 
generally did not prefer the artificial snow while more professionally trained skiers had 
higher levels of preference for the man-made snow (see Demiroglu et al., 2016). This 
finding is somewhat reflected at Afriski, with tourists’ comments expressing a 
preference for natural or ‘real’ snow. However, most tourist reflections on the quality 
and quantity of artificially produced snow were largely positive, with the majority of 
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guests finding the snow to be satisfactory. This contributes to the commentary and 
achieving of the objective to understand tourist perceptions towards climate change 
adaptive strategies put in place at Afriski. 
Communication with tourists is also an important consideration when adapting to and 
managing climate change and its impact on snow-based resorts and their tourist 
population. The use and implementation of online media and real-time webcams, such 
as those used in Austrian ski resorts, are used to effectively communicate with tourists 
on the present conditions of snow. As such, they allow for informed tourist travel 
decision making and enable tourists to use behavioural adaptions as a means of 
addressing the implications of climate change (Scott, Gössling and Hall, 2012; 
Trawöger, 2014). Webcams and websites, such as SnowForecast.com, allow for 
descriptions of snow-based resort conditions to be disseminated in real time (Wilson, 
2011). This factor is linked with the ability to artificially produce snow, because through 
this mechanism, snow conditions can be anthropogenically manipulated and ensured 
over a short timescale and as a result, tourists can be frequently updated on these 
conditions and as such can be empowered to make informed and effective travel 
decisions (Trawöger, 2014). This is particularly relevant for local tourists who can 
make impromptu or spontaneous decisions to travel, frequently as day guests, to take 
advantage of the attractive snow or weather conditions (Scott and Lemieux, 2010). 
This is not a common occurrence at Afriski in comparison to other bigger, international 
resorts as the entire Afriski resort is frequently booked out before the start of the skiing 
season, limiting the space available for last minute guests.  
Awareness or knowledge of weather conditions is considered essential for effective 
tourism planning and strongly influences many travel decisions. Just as trips can be 
decided and initiated spontaneously, they can also be cancelled or postponed with 
ease if conditions are not up to standard (Lohmann and Kaim, 1999; Scott and 
Lemieux, 2010). The use of these webcams, social media and other technologies is 
valuable for timely risk communications between resorts and guests and can be 
advantageous for destination image management (Jeuring, 2017). Webcams and 
various social media platforms are used at Afriski as a means of remaining in constant 
contact with tourists, both past and potential future guests, to update and inform 
travellers on the weather and snow conditions enabling them to make informed 
decisions. Furthermore, the real time visual display of the Afriski ski slopes could serve 
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as an attracting feature to entice and encourage guests while displaying the conditions 
and facilities to be expected and as such can reduce the risk of dissatisfaction that can 
occur when tourist expectations are not met. The third dominant adaptive mechanism 
for addressing the challenges of climate change is the diversification and 
transformation of tourist offerings. New, less snow-dependent activities that are 
offered can reduce the vulnerability of the resort (Landauer, Pröbstl and Haider, 2012). 
Diversifying winter tourist offerings and joining skiing conglomerates are regarded as 
highly appropriate as effective strategies for ski resorts facing and adapting to the 
challenges of climate change (Trawöger, 2014). Afriski offers several various 
alternative activities to reduce their vulnerability and dependence on snow for survival, 
which will be explored in the following section.  
Finally, tourism weather insurance is an additional adaptive strategy that can be 
implemented as a means of addressing the high levels of uncertainty with regards to 
weather conditions that may be experienced by tourists (see Olya and Altinay, 2016). 
Studies have shown that competition and demand play a significant role into the 
success of adaptive strategies when it comes to ski resorts and their management of 
the effects of a changing climate (Steiger et al., 2017).  
 
6.6.4 Alternative Activities 
The third objective of this research was to investigate the attractiveness of alternative 
non-snow-reliant activities amongst both management and tourists. This 
diversification and offering of alternative tourist activities serves as an adaptation 
mechanism for addressing the challenges presented by a changing climate for snow-
based tourism resorts (Landauer et al., 2012). The introduction of non-snow-
dependent activities also introduces the possibility of attracting tourists throughout the 
year rather than functioning solely as a seasonal tourism destination, which can result 
in various financial and other advantages (see Bausch and Unseld, 2017). The most 
significant limitation to the adaptive technique of tourist product diversification is the 
new dimension of competition whereby adapting ski resorts have to compete with 
other established summer-based tourism resorts (König, 1999). These altered snow-
based resorts are disadvantaged through the loss of their unique attraction based in 
snow and through being less specialised than other existing resorts. Snow-based 
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resorts may offer activities such as hiking or mountain-biking trails, river rafting and 
bird watching amongst others, which would already be offered by other established 
summer-based resorts. This highlights their new dimension of competition (Kaján and 
Saarinen, 2013).  
At Afriski the technique of tourist product diversification has been implemented with 
the introduction of various tourist offerings and products that are not dependent on 
snow. These alternative activities range from hiking or mountain-biking trails, high-
altitude training facilities, obstacle courses, fishing and birding opportunities. These 
activities are beneficial in that they are not dependent on snow and can therefore be 
offered to tourists through the year. These activities at Afriski are often not specialised, 
unlike skiing, and are widely available at tourist destinations throughout southern 
Africa. Thus, Afriski is faced with a competitive situation where they have to compete 
with various other summer-based destinations without their unique advantage or 
novelty feature of snow. This is the case for most of the summer activities offered at 
Afriski, except for the availability of high-altitude training which is offered as a unique 
activity and its facilities are an attractive feature for tourists. Furthermore, these 
activities remain largely outdoor recreational activities and are still dependent on 
natural and environmental conditions which are all ultimately impacted by climate 
change (Buckley, 2017). Activities such as hiking, fishing and general observation of 
nature or site seeing, that rely on specific environmental conditions are vulnerable and 
can be disrupted by climate change. Outdoor recreational activities can be disrupted 
by changes in temperature, precipitation and wind-chill, amongst other factors, that 
make conditions unfavourable to tourists (McCreary et al., 2018). This creates 
recurring challenges for destinations that offer outdoor or nature-based recreational 
activities induced by climate change, which therefore limits the potential and future of 
resorts such as Afriski, despite their employed tactic of diversification as an attempt to 
manage a changing climate.  
While Afriski has implemented yearlong and alternative attractions for tourists, it was 
acknowledged by the operational management that these activities are not sufficient 
to maintain the resort and they are still largely dependent on the tourist activity and 
financial income from the snow season and its associated activities. The Isaberg 
Mountain Resort in Sweden have similarly invested in yearlong activities and summer-
based offerings to contribute to the resort. This resort faces the same challenge as 
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Afriski however, as the snow-based tourist attractions still significantly over shadow 
alternative activities and remain the major driving force attracting guests to the resort 
(Arts and Pennoyer, 2018). However, it is their intention to create various new 
attractions in the future to entice further tourist interest. These potential future offerings 
include a zip line, monorail and suspension bridge according to an interviewee. It is 
not likely that these new attractions will be sufficient to make the resort financially 
viable without any snow, despite their expected financial contributions in the future, as 
Afriski is most successful and unique as a tourist experience because of its snow-
based facilities and activities. At Afriski it is also believed that destination loyalty can 
be amplified in two ways: first by winter-based tourists who were pleased with their 
experiences at the resort and as a result are keen to return in other seasons to 
experience the other opportunities offered by the resort. The second way is through 
their consistent effort put into assuring new and attractive activities and offerings for 
tourists, repeat visitors will have new experiences while visiting despite their number 
of return visits. This sentiment is echoed in previous studies into destination loyalty 
that show that loyalty can be renewed and encouraged through tourists who feel that 
they are invested in, and destination selection and the success of the resort can be 
impacted (Dawson et al., 2011).  
An additional alternative activity offered by Afriski that is attractive to tourists lies in the 
festivals and special events hosted at the resort in both the summer and winter 
seasons. Winter festivals at Afriski such as the Winter Whip and WinterFest attract 
numerous guests within the snow season in a similar way to international festivals, 
such as the Queenstown Winter Festival in New Zealand (see Hopkins, 2013). Afriski 
also offers a number of festivals throughout the year that are not snow-dependent and 
vary from cycling, mountain biking and fitness-based festivals to different music and 
entertainment-based festivals, which are yearlong attractions for the resort. These 
festivals attract relatively large numbers of tourists, yet they remain disproportionate 
to the number of tourists attracted to the unique feature of snow. Thus, while festivals 
contribute to the success of the resort, they are not viable as a non snow-dependent 
option to ensure longevity at Afriski if climatic conditions are to worsen and snow 
reliability is to decline. However, there are several festivals offered by Afriski that 
supplement the resort and contribute funds throughout the year with several events 
being unrelated to snow. This is a useful technique as guests are willing to travel to 
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the resort despite no snow or winter conditions which is not the case for other 
international resorts such as the Rovaniemi resort in Finland, which had a high 
response rate that the resort would not be attractive to tourists if there was no snow 
(see Tervo-Kankare et al., 2013). 
In terms of tourist perceptions of alternative activities and their attractiveness at Afriski, 
which is the third main objective of this research, there were various tourist opinions 
expressed. Guests who were interviewed on site revealed high levels of satisfaction 
towards the experiences and offerings at the resort. However, there were relatively 
low levels of participation and interest towards the various alternative activities offered 
at the resort. There was a significant number of responses by tourists sharing that they 
had no interest in taking part in additional activities. However, many suggestions were 
made of other potential activities that could be offered in the future as a means of 
increasing tourist interest and repeat visitation, for example the introduction of spa 
facilities. The existing literature into snow-based resorts has displayed a dominant 
focus on the skiing population and this has created limitations within the industry. 
Through the diversification of tourism offerings at these resorts there can be significant 
advantages, especially for Alpine destinations “to enlarge their portfolio for the non-
skier market.” (Bausch and Unseld, 2017:215).  
6.7 Future Outlook 
The threats of climate change are projected to increase as the phenomenon itself is 
projected to intensify in the future because of anthropogenic practices (Weir, 2017). 
This will not be the case however, if significant changes are made and action is taken 
to reduce the human contributions to climate change in accordance with the Paris 
Agreement (UNFCC, 2015). As such, it is relevant to investigate what the future holds 
for snow-based resorts both globally and at Afriski specifically, within this context. 
Future projections of rising surface temperatures of ~2°C by the year 2050 will have 
significant impacts on the prevalence of natural snow. This will have a direct impact 
on the length of the ski season across Europe, even without the considerations of 
artificial snowmaking (Damm et al., 2017). The process of snowmaking is itself a highly 
climatically sensitive operation that is limited by and dependent on cold and dry 
weather conditions that are directly influenced by a changing climate (Demiroglu et al., 
2016). Winter conditions such as snow are essential to winter-based tourism and while 
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the length of the ski season and the number of snow cover days will be reduced there 
are more critical challenges caused by the altered quality and amounts of snow and 
when it falls (Tervo-Kankare et al., 2013). The location and altitude of snow-based 
resorts can significantly impact their levels of vulnerability towards climate change, 
with resorts at higher elevations showing greater relative resilience to neighbouring 
resorts at lower altitudes, as described by research based in Turkey (Demiroglu et al., 
2016).  
There are several factors that have influential roles in determining the longevity, risk 
and future potential for snow-based resorts including the resorts’ snow conditions and 
quality generally, the size and location of the destination, as well as the quantity and 
quality of their snowmaking infrastructure. The financial and other resources available 
to each destination play an additional role in establishing their success as a tourism 
destination (Hartl et al., 2018). Research into the Alps shows an uneven distribution 
of snow reliability challenges, with centralised ski resorts showing greater snow 
reliability and reduced concern for the future, while existing ski areas at the foothills 
could be lost entirely due to snow unreliability. This could create further challenges for 
the image of the entire region, which could potentially increase tourist perceptions of 
risk and negatively impact the destination image of the entire region (Steiger and 
Abegg, 2018). Snow reliability is critical to the success of snow-based destinations, 
and as such snowmaking can be critical to a resort’s survival. However, this process 
can be financially draining and resource intensive in terms of water, energy and human 
resources to operate and manage both the production, maintenance and grooming of 
snow, in addition to the expensive snowmaking equipment itself (Hartl et al., 2018). 
Thus, snow-based destinations at higher altitudes, with greater financial and other 
resources and capacities, will stand a greater chance of success in the future than 
smaller, marginalised resorts at lower elevations.  
Afriski in Lesotho is disadvantaged by an extremely limited academic literature for the 
country, as one of the only two snow-based resorts in sub-Saharan Africa. However, 
this is the case for much tourism research within the global south (Hoogendoorn and 
Fitchett, 2016) especially in comparison other regions of the world such as the Alps. 
However, there are projections for temperature increases for Africa that would have 
similar implications for the snow reliability of Afriski, as those of international 
destinations. In the context of global temperature increases, climate change forecasts 
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for central Africa have been shown to have rising surface temperatures that are 
increasing at twice the global rate, while southern Africas’ temperature increases are 
of the highest in the Southern Hemisphere (Engelbrecht et al., 2015). Similarly, in 
Lesotho it is projected that surface temperature will increase by 1-2°C during the winter 
months by 2050, which is accompanied by an expected decrease in natural snowfall 
frequency and snowmelt occurring earlier in the year (Wunderle et al., 2016). These 
conditions will create strain for the Afriski resort through both further limitations to the 
amount, frequency and quality of natural snow in addition to the reduced conditions 
for optimal snowmaking which would be challenging for the future of the resort.  
Afriski faces challenges similar to European and other snow-based resorts in terms of 
reduced natural snowfall, increased snowmelt and challenges of snow reliability. 
However, in a similar way to international resorts, Afriski has effectively implemented 
snowmaking technologies to ensure successful winter ski seasons and snow reliability. 
As described earlier in this chapter, Afriski has replicated international snow-resort 
trends of tourist product diversification, adapting the ski season length and dates and 
the artificial production of snow, which is a very popular technique of adapting to global 
climate change. For future research in southern Africa, and specifically Lesotho, it is 
critical that significant advances are made in the recording of climate data that could 
enable future research to be accurate and detailed, which would both enhance the 
research database of the region and enable accurate predictions of future scenarios 
and consequently effective strategies to address such matters. 
  
6.8 Limitations of Study 
The following limitations address the question of what this study was not and how 
these factors were considered throughout the study. First, this dissertation has a fairly 
narrow scope, as it examines the perceptions and various challenges of climate 
change for tourism at a single tourist destination. However, it has been acknowledged 
in this work that the use of Afriski as the research site is to serve as a case study. This 
concern links closely with a second limitation, which is that it is difficult to aggregate 
findings and make any generalisations on the state of snow-based tourism in southern 
Africa as there are only two such facilities in the southern region of the continent. 
Furthermore, it is difficult to compare the findings of snow-based tourism in southern 
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Africa with other snow-based tourism destination in the southern hemisphere because 
of the vast distances between these destinations. In order to compare findings from 
snow-tourism locations in the global south would entail research between resorts in 
New Zealand and Australia in Oceania, Chile and Argentina in South America and 
Lesotho and South Africa in southern Africa. These regions are all geographically 
located on different continents with different altitudes and great distances between 
them making comparisons problematic. This is especially the case when compared 
with analysis and comparisons of snow-tourism destinations located in Europe, Asia 
or North America, where there are vast numbers of ski resorts that are all located 
within the same continent and in relatively close proximity to one another. Further 
research that would enable comparisons between snow tourism in the Global South 
would require significant funding and resources that would continue to create a 
significant limitation for the aggregation of southern snow-tourism findings.  
A further limitation associated with the limited number of snow-based tourist 
destinations in southern Africa is the difficulty of working with such a unique study site. 
While Afriski in Lesotho offers a novelty aspect as a particularly unique travel 
destination, which is generally a positive characteristic, there can be concerns of a 
lack of depth for the research. First, as the first of its kind, this research has no base 
studies or other research to build on or expand from which can limit its depth. Second, 
there are only two ski resorts in this region and as such research into snow-tourism in 
southern Africa cannot be expanded through the integration of findings or tourist 
perspectives from other snow-based destinations in the region as no such other 
destinations exists. In the future, it may be worth investigating tourist and stakeholder 
perceptions, concerns and adaptation techniques from The Tiffindell Ski Resort in 
South Africa, so as to create the only possible comparison between the experiences 
of snow tourism and climate change in southern Africa. 
Limitations from the context of Lesotho specifically include the lack of available and 
comprehensive weather and climate data over an extended period of time. 
Additionally, there is concern that this research did not consult and interact with the 
local Basotho community that surrounds Afriski, but only the occupants within the 
resort. While consulting the locals did not specifically fall within the scope of this 
research, it would be worthwhile to investigate in future research in the region, to 
ensure indigenous knowledge and perspectives are integrated into future research for 
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this area. Furthermore, the Lesotho Highlands have recently experienced drought 
which could have negatively impacted on the findings relating to water capacity and 
snowmaking at the resort during the period of data collection, reflecting the trends of 
drought and snow tourism as detailed previously in this chapter. With regard to the 
specific timing of the field work, despite being at the resort within the peak of the snow 
season, no natural snowfall occurred within the period of data collection. This could 
have significantly altered the perceptions of snow, weather and climate change in 
addition to tourist levels of satisfaction and interest into alternative activities. These 
findings may have been significantly altered if natural snowfall had occurred during 
data collection. In future, it may be advisable to make several shorter trips to the site, 
to experience a variety of weather and climatic conditions, while increasing the chance 
of natural snowfall and as such collect more differentiated tourist responses regarding 
these experiences and concepts.  
Further limitations were experienced with regard to the questionnaires and their 
responses. The questionnaires that were posted online were poorly responded to, with 
only nine completions out of the 170 tourist responses.  In future attempts to reach a 
bigger audience with the online surveys should be made as they could significantly 
contribute to accurate comparisons between current tourist perceptions and 
experiences and those of tourists in the past. Returning visitors on site did offer useful 
comparisons between previous and current experiences at the destination. These 
useful comparisons could potentially be amplified in the future through contacting 
previous Afriski guests specifically, a process which could be facilitated through 
effectively dispersing online questionnaires. Attempts were made to access previous 
or frequent visitors to the resort. However, gatekeepers prevented the distribution of 
this information, limiting the potential to reach Afriski travellers not on site. Multiple-
choice and Likert scale questions were asked in order to encourage quick, easy and 
comprehensive completion of survey questions, which was mostly an effective 
technique. However, the question regarding tourist interest in alternative activities in 
particular, was poorly answered. This may have been a result of providing too many 
activities to rate, which may have reduced tourist interest in the question. Additionally, 
the surveys excluded children from participating. This may have limited responses in 
this specific study and context, as several youths showed a keen interest to take part 
and contribute to the study but were denied. Finally, of the Afriski tourists who 
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completed the survey, numerous participants offered additional verbal insights and 
opinions on the research. It may be advisable in future to offer a general comments 
section for willing participants to express further interest or observations that could 
potentially benefit the research.  
 
6.9 Conclusion 
The contemporary experiences of climate change are influential and impact on all 
aspects of tourism. These impacts have been discussed from a southern African 
perspective and with a specific focus on the challenges of climate change for snow-
based tourism which is a highly vulnerable tourism sector. This discussion chapter 
provided a comparative analysis of the conditions and challenges of snow tourism 
globally and snow tourism specifically at Afriski. This analysis showed many similar 
trends of reduced frequency and intensities of natural snowfalls and shortened ski 
seasons, specifically related to rising temperatures. This has led to the implementation 
of significant climate change adaptation techniques, including the artificial production 
of snow. The snow-based tourism industry of Lesotho was then investigated and 
contextualised by firstly an examination into the tourism industry of the whole country. 
This was followed by an investigation into the managerial stakeholders’ perceptions 
and concerns regarding the challenges of climate change globally and specifically from 
the perspective of Afriski. These findings were then compared with an analysis of 
tourist perceptions and concerns regarding the challenges of climate change, again 
from an international perspective and specifically from the perspective of tourists at 
Afriski.  
This discussion chapter provides a detailed analysis of three dominant climate change 
adaptation mechanisms. The first of these is to temporally manipulate the starting, end 
dates and total duration of the snow and ski season so as to match altered natural 
snowfall patterns. The second technique is the artificial production of snow or 
snowmaking and the third is the diversification of tourist product offerings. These three 
techniques were detailed and analysed from the perspective of the Afriski resort and 
contextualised within the broader global perspective by comparing the implementation 
of these techniques at Afriski with international examples or implementation strategies. 
Specific attention was then paid to the various offerings of alternative non-snow-
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dependent activities at the Afriski resort and the various opinions on these offerings 
as held by both managerial stakeholders and the tourists themselves. The future 
outlook of snow-based tourism destinations was then investigated considering 
predictions and the potential future for snow-based resorts globally, in addition to a 
specific investigation into the future of the Afriski resort itself. This was followed by a 
detailed analysis into the limitations identified within this study with the various 
techniques and reflections considered as a means of addressing these challenges. 
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Chapter 7: Conclusion 
7.1 Summary and Synthesis 
This research began with an introduction to snow tourism, climate change and the 
vulnerability of tourism and industry related to climate change. This was accompanied 
by the rationale and the identified fundamental gaps in the literature surrounding the 
topic of snow-based tourism in southern Africa. The aims and objectives of this 
research were outlined. The second chapter of this work reviewed the existing 
literature relating to the topic of climate change and tourism. This topic was discussed 
on a global scale with a focus on several themes including seasonality, travel decisions 
and the winter-based tourism industry. A more focused analysis of the specific impacts 
of climate change on tourism in southern Africa was presented. The following themes 
were discussed in relation to southern Africa: climate change threats to southern 
African tourism; climate change and nature-based tourism; the theme of destination 
image; and southern African tourism relating to a changing climate. As this study is 
focused on snow-based tourism the final theme investigated in terms of existing 
literature was snow tourism and climate change globally. Here the climate change 
induced impacts on snow tourism were discussed, as well as snow tourism adaptation 
techniques, the role of destination image and place loyalty.  
On a global scale, climate change has negative impacts and consequences on natural 
and tourism resources and as such can play a significant role in tourist behaviours, 
decision making and levels of satisfaction (Scott et al., 2008). While climate change 
presents challenges for tourism, as a global industry tourism can contribute negatively 
to climate change through stimulating and amplifying greenhouse gas emissions and 
global warming (Becken and Clapcott, 2011; Sajjad et al., 2014; Njoroge, 2015a). 
Tourism in southern Africa is predominantly nature-based or dependent on other 
outdoor attractions that are highly vulnerable to the effects of climate change 
(Ezeuduji, 2013).  However, sub-Saharan Africa remains a globally desired ecotourism 
destination and as such plays a critical role in encouraging sustainable practices and 
environmental conservation (see Hausmann et al., 2017). Sports tourism events play 
an important role in the discussion on climate change and tourism from both a global 
perspective and from a southern African perspective. Climate change can have further 
impacts on tourism both in Africa and globally through negatively influencing 
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destination images and tourist perceptions of risk and satisfaction with regards to their 
travels (Dillimono and Dickinson, 2015). Globally snow tourism as an industry is 
dependent on natural resources and particular weather conditions such as snowfall 
that are directly altered and influenced by a changing climate, making it a highly 
vulnerable tourism industry (Scott et al., 2017). Temperature increases and changes 
in natural precipitation patterns caused by climate change can lead to reduced natural 
snowfall and create environmental conditions that are not conducive for artificial 
snowmaking yielding negative consequences for many snow-based tourism resorts 
(see Gobiet et al., 2014). Adaptation is a critical response to the challenges presented 
by climate change, snow-based resorts have implemented artificial snowmaking in 
addition to temporal substitutions and the diversification of tourist offerings.  
Afriski as a snow-based ski resort in Lesotho faces the threat of warming temperatures 
and other contemporary effects of climate change in line with other sub-Saharan 
African countries. Furthermore, as a snow-based destination, Afriski faces similar 
challenges to all snow-based resorts globally and as a result has had to implement 
several adaptation techniques reflecting various global trends of snow-dependent 
tourism. Chapter three provided this research with a detailed description of the Afriski 
Mountain Resort as the case study location. An analysis of Lesotho, in terms of its 
geography, population and demographics, current climate, climate history and climate 
change and tourism, was provided. This chapter preceded the fourth chapter which 
investigated the methodology implemented throughout this research. A description of 
methodological theory was provided highlighting the importance of self-reflexive, 
ethical research that shows an awareness of one’s authority and positionality. This 
study implemented a mixed-method approach that comprised face-to-face, semi-
formal interviews with managerial stakeholders of the resort, questionnaire surveys of 
guests visiting the resort as well as an analysis of climatically relevant comments 
posted online to the TripAdvisor platform. The various interview techniques and 
considerations were described in this chapter as were the details regarding the 
additional research techniques including the usage of “netnographic” research through 
TripAdvisor and video footage analysis. Finally, the methodology chapter provided a 
description of both the quantitative and qualitative analysis employed within this 
research. 
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Chapter five presented the results and analysis of the findings collected through the 
fieldwork of this study. Three sample groups were interviewed regarding their 
perceptions and concerns about climate change, in addition to the present and future 
conditions of the Afriski resort. The various commonalities and significant disparities 
between these three sample groups were highlighted and investigated. Climate 
change was identified as a concern for all of these groups, with the future of Afriski 
being a shared challenge for all stakeholders involved. Temperature increases, water 
resources, snow quality and quantity as well as financial considerations for all parties 
involved, presented as shared concerns for both tourists and managers. Afriski has 
implemented a selection of adaptive techniques as a means of addressing the 
concerns and challenges related to climate change. The perceptions and experiences 
of snowmaking as an adaptive technique was largely positive from both the tourist and 
managerial perspectives, with many comments expressing satisfaction with the quality 
of snow produced by the resort. A secondary adaptive technique is that of tourist 
product diversification to where there were significantly lower levels of satisfaction or 
interest on behalf of the tourists, despite positive sentiments expressed by the 
managerial stakeholders. However, all interviewed parties agreed that there was 
potential for additional activities, many that are not snow-dependent, to be of interest 
and attract tourists to the resort in the future. Thus, these adaptation techniques as 
implemented by Afriski are perceived by both tourists and the resort managers as an 
effective means of sustainably ensuring the longevity and future success of the resort 
despite the consequences of climate change.  
These results and findings were then further analysed and contextualised within the 
broader framework of existing literature on climate change and tourism globally, in 
chapter six the discussion. Various existing research publications were used to 
investigate the relevance and significance of the perceptions and experiences of 
snow-based tourism and climate change at the Afriski resort. Afriski is situated in a 
position of great vulnerability. First, as a southern African tourism destination based in 
Lesotho, Afriski faces many socio-economic challenges as an economically 
developing nation that has a very low adaptive capacity towards addressing climate 
change that is met with significant impacts of climate change that are being extensively 
and currently experienced throughout sub-Saharan Africa. Second, as a snow-based 
tourism destination Afriski is highly dependent on certain natural conditions that are 
154 
 
significantly reduced through increased temperatures. This is a global trend that 
highlights the extremely vulnerable nature of snow-based tourism. The adaptation 
mechanisms implemented by the resort, however, do show a positive alignment with 
other international resorts, with tourists and managerial stakeholders both expressing 
positive experiences of snow as a result of the different adaptive techniques. The three 
predominant tactics at Afriski, the temporal manipulation of the ski season, 
snowmaking and product diversification, are commonly implemented at international 
snow-based resorts. The success of these techniques as implemented in Afriski are 
shown through positive tourist experiences and reviews of the resort. Following this, 
the future outlook of snow-based resorts globally and at Afriski specifically were 
investigated. This investigation revealed negative predictions for the future regarding 
the intensification of climate change and the expected prevalence of altered 
environmental conditions. However, it is perceived globally, that while some resorts 
will have greater challenges than others, the facilities, resources and equipment used 
for adaptation methods, such as snowmaking, at each resort are critical to determining 
the future of the individual resort. The end of this chapter also presented the limitations 
identified within this study in addition to the various techniques and reflections taken 
into consideration when addressing these challenges.   
This final chapter seven concludes this research with a summary and synthesis of the 
major findings of this work in addition to a description of how the various aims and 
objectives of this study have been met. This research concludes with suggestions for 
further avenues of research regarding environmental change and snow-based tourism 
in Africa and for tourism in general based in Lesotho that could be addressed by new 
studies in the future.  
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7.2 Research Aims and Objectives 
The aim of this work was to explore the threat of environmental change to snow 
tourism at Afriski, Lesotho. It was the hope of this research to contribute to the 
academic gap of snow-based tourism research in sub-Saharan Africa. A further aim 
of this work was to extend the database of southern African tourism beyond South 
Africa presenting a diversification of the southern African perspectives and perceptions 
of climate change and tourism.  
Climate change and tourism research in the Northern Hemisphere is relatively 
extensive with a substantial body of research that encompasses numerous tourism 
destinations. There is significantly less research across both space and time in terms 
of climate change tourism research in the global south (see Hoogendoorn and Fitchett, 
2016). Research into tourism in southern Africa has shown a predominant focus on 
summer-based outdoor recreation such as beach tourism, in addition to ecotourism 
cultural heritage tourism and adventure tourism (Magi and Nzama, 2002; 
Hoogendoorn and Rogerson, 2015). There are few studies into winter tourism 
opportunities in southern Africa and more specifically snow-based tourism which is 
practically unheard of in the context of existing literature from sub-Saharan Africa. This 
study specifically focuses on snow-based tourism in Lesotho and as such highlights 
the unique tourism offerings related to snow in the region. This enables the extension 
of tourism research in southern Africa to a broader scope that includes snow-based 
tourism, which is novel amongst existing climate change tourism literature in the 
region. 
The majority of research into climate change and tourism in southern Africa has 
emerged from South Africa and to a lesser extent Botswana, Namibia and Zambia. As 
this research is based in Lesotho, it presents a unique southern African perspective 
from a significantly under researched African country. As a result, this work hopes to 
contribute to the climate change tourism research based in Lesotho and by extension 
to the database of southern African research, through the investigation of a unique 
case study site. This research hopes to encourage and form part of an extensive 
collection of climate change and tourism studies into the less frequently researched 
countries of sub-Saharan Africa in the future. The aim of investigating the threats of 
environmental change to snow tourism at Afriski was met through analysing concerns 
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identified by tourists and the resort managers. The consequences of these concerns, 
including rising temperatures and precipitation changes, together with the adaptive 
mechanisms put in place to address the challenges of a changing climate at Afriski, 
were investigated. The investigation and analysis into these aspects allowed for the 
resorts adaptive capacity to be better understood and the future success and longevity 
of the resort to be established within the context of global environmental change. This 
research has established that the effects and consequences of climate change are 
significant in the regions of Lesotho and are having serious implications for Afriski. As 
a snow-based tourism destination, this case study provides evidence that both the 
impacts of climate change and the necessary adaptation mechanisms implemented 
as a means of addressing such, significantly threaten the snow tourism industry in 
Lesotho through both the changing environmental conditions and the implementation 
of expensive adaptive strategies.  
The following three objectives were identified as goals to be achieved throughout this 
research. Each objective will be discussed in detail in addition to the means by which 
this research enabled their achievement.  
 
To determine the perceptions and concerns about climate change among tourists and 
management. 
This objective required an analysis of the way in which both tourists and managerial 
stakeholders comprehend and interpret climate change and the consequences of such 
at the Afriski mountain resort. In order to attain insights into the perceptions and 
concerns regarding climate change from the perspective of the managers at Afriski, 
semiformal, face-to-face interviews were conducted. These detailed responses were 
both recorded and transcribed following on from which important or relevant quotes 
were extracted and analysed in the results and discussion chapters (chapter 5 and 6 
respectively) of this research. A comparison was conducted between these 
perceptions and concerns and those held by tourists who had visited the resort, with 
common issues or sentiments being highlighted as relevant. In order for this 
comparison to take place the perceptions and concerns of tourists at Afriski had to be 
collected and this took two dominant forms. First, guests on site were asked to 
complete a survey questionnaire during the fieldwork period. Second, TripAdvisor 
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reviews posted by previous guests at the Afriski resort were collected and compiled 
according to climatically relevant comments that showed evidence of previous tourist 
perceptions of concerns regarding climate change at the resort. From all three of these 
sample groups common climatically relevant themes, concerns or sentiments were 
highlighted as well as significant disparities between the groups. These findings were 
then contextualized within the broader existing literature to show how the findings at 
Afriski compared to international snow-based resorts. The perceptions of climate 
change held by both the managerial stakeholders and the tourists were useful to the 
examination of the success and longevity of the resort and contributed to the analysis 
of the future outlook regarding Afriski as a successful resort in the future.  
 
To explore current adaptation methods to ensure snow production in adverse weather 
conditions and various strategies for short, medium and long-term periods.  
This objective required an investigation into what adaptive mechanisms were 
implemented at the Afriski resort as a means of addressing climate change. This was 
followed by the need to establish which mechanisms were used for short, medium and 
long-term periods in addition to how successfully they have been implemented 
according to both the opinions of the managerial stakeholders and the tourists 
themselves. Three techniques were identified, with snowmaking being the most 
significant method of ensuring snow reliability despite adverse weather conditions. 
This resort has implemented this technique since its inception as a ski resort and 
consistently upgrades and maintains their snowmaking facilities, skills and equipment 
so as to ensure the best qualities and quantities of snow can be assured. From the 
tourist perspective, comments from both the questionnaire surveys and TripAdvisor 
comments were generally positive expressing satisfaction with their experience of 
man-made snow. High levels of tourist satisfaction with regards to the quality and 
quantity of snow experienced were presented in the results chapter (chapter 5) of this 
research. The artificial production of snow is a technique that is implemented 
internationally and is considered to be effective as a means of ensuring snow reliability 
according to the managers at Afriski. Despite the relatively small scale of Afriski and 
the unique context of a southern African ski resort, there were various similarities 
between snowmaking at Afriski when compared with other international resorts that 
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showed a global standard of adaptation towards the challenges of climate change. 
This comparison and contextualization of adaptive techniques implied at Afriski was 
presented in detail by the discussion chapter (chapter 6) of this work.  
 
To investigate the attractiveness of alternative non-snow-reliant activities among 
tourists and management. 
This objective required an investigation into first, what alternative activities are offered 
by the Afriski resort and second, how attractive these options are from the perspective 
of both the managers and tourists. The implementation of alternative non-snow-
dependent activates was identified as the diversification of tourism product offerings 
which is one of the three adaptive techniques for addressing the challenges of climate 
change in addition to snowmaking and the temporal manipulation of the skiing and 
snow season.  The investigation into alternative activities offered by the resort showed 
that Afriski has made significant efforts to be a less seasonal resort with attractive 
features offered throughout the year. Activities such as hiking, and fishing are year-
long attractions that are not highly specialised but can be enjoyed at the resort. 
Activities such as high-altitude training, however, retain the novel aspect of an unusual 
tourism attraction. While the Afriski managerial stakeholders showed positive 
sentiments towards the numerous alternative activities offered by the resort, this 
sentiment was not matched by the tourists themselves. Some tourists and comments 
to TripAdvisor presented positive sentiments towards specific activities however, 
tourist interest in general as established through the questionnaire surveys, showed 
low levels of tourist interest and participation with alternative activities. International 
literature and Afriski presented a similar pattern where a number of tourists were 
travelling specifically to experience snow-based attractions and would not travel to the 
same resorts of environmental conditions were to worsen and to reduce snow 
availability. However, it is noted that events and festivals (both snow and non-snow-
dependent) attracted many tourists and was of particular interest to both the managers 
and the tourists as an alternative activity offered by the Afriski resort.  
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7.3 Future Research 
Global environmental change has many consequences that are currently being 
experienced in southern Africa. It is projected that these consequences will be 
exacerbated in the future and thinking about and managing climate change is critical. 
Furthermore, creating or establishing effective adaptive mechanisms for addressing 
these challenges is essential to sustainably securing a future for tourism in sub-
Saharan Africa. Research plays an important role in the critical comprehension of 
climate change and its impacts on industries such as tourism and can be instrumental 
to the strategic planning, design and implementation of adaptive mechanisms for 
addressing a changing climate. Afriski is an example of addressing these challenges 
head on through innovative technologies and flexibility in terms of space and activity 
substitution. Research into this case study could encourage other threatened and 
vulnerable tourism destinations to improve their adaptive capacities and ensure the 
longevity and success of their resort through actively addressing the challenges of 
climate change. Future research is critical to establishing a comprehensive and 
extensive database for sub-Saharan Africa that is founded in empirical work. Accurate 
data collection through robust pioneer studies and enhanced recordings of climate 
data could significantly alleviate the deficit of reliable, descriptive and extensive data 
regarding climate change and tourism in southern Africa. This would enable more 
accurate understandings of present environmental conditions and future predictions 
regarding climate and consequently more effective strategies for addressing these 
predictions would be established and enhanced. While there has been progress in 
producing southern African research into climate change and tourism, site-specific 
studies are still needed (Kilungu et al., 2019). This research reiterates the need for 
site-specific studies into climate change tourism in the various countries of sub-
Saharan Africa, such as Lesotho. 
Tourism is a useful tool for alleviating poverty and improving the standard of living in 
many economically developing nations. Tourism is a means of creating jobs, 
stimulating economic growth and effectively preserving and protecting natural and 
cultural recourses through conservation, with relatively few negative consequences. 
This especially when compared with economic activities such as mining or agriculture. 
Lesotho has high levels of poverty, rural populations and a poor quality of life for many 
citizens as a result of such. Lesotho is also host to many natural, cultural and 
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environmental resources that could serve as potential tourist attractions. Research 
into tourism in Lesotho could encourage the sustainable implementation of tourism 
infrastructures and could contribute to stimulating international interest and economic 
advances through employment creation. These economic resources could then be 
used to dramatically improve the lives of much of the notional Lesotho population. 
Afriski is a novel example of maximizing unique tourism opportunities, such as snow 
in southern Africa, and displays the benefits of effectively adapting to the challenges 
of climate change. Broader studies into the tourism industry of Lesotho as well as the 
current and future threats of climate change in the region could be valuable to 
sustainably amplifying the tourism potential of the nation while effectively addressing 
the challenges of climate change.  
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Telephone/Cell number:  011 717 6514 
Institution currently affiliated with: The University of the Witwatersrand 
Appropriate experience in human research:   
4 years Social Science research experience 
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E: FUNDING   
Is the above mentioned project fully funded?       
       Yes/No 
Funding of project depend on the approval of the Ethics Committee?    
    Yes/No 
Does approval of the project by Research Institutions depend on the approval of the Faculty Ethics 
Committee?           
           Yes/No  
F: TYPE OF RESEARCH  
Academic 
Contract 
For degree purposes   
Degree  
 
G: SIGNATURES   
PRINCIPLE INVESTIGATOR/STUDENT       
    DATE 
 
 
SUPERVISOR          
        DATE 
 
 
HEAD OF DEPARTMENT         
      DATE 
 
H: PROJECT: 
 
1. COMMENCEMENT OF RESEARCH 
Expected starting date: Registered 18 January 2018  Expected completion date: 
December 2018 
I declare that the project has not commenced without approval (signature): Lara Stockigt 
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BRIEF JUSTIFICATION: (Provide a brief introductory statement NOT EXCEEDING 500 WORDS and 
supported by relevant scientific literature that explains what problems, questions, needs or scientific or 
clinical observations or new ideas have led to the planning of the experiment.) (Please type) 
 
Climate change is a global phenomenon that occurs naturally, however due to anthropogenic behaviours and 
activities the impacts of this phenomenon have intensified (Union of Concerned Scientists, 2017). Climate 
change is host to a variety of consequences, many of which have a direct impact on tourism and tourist 
activities (Steyn and Spencer, 2012). There are two primary issues that this study aims to address. The 
first of which is that whilst there is much research available in the Northern Hemisphere looking into the 
consequence of climate change on tourist activities, there is significantly less research within the wider 
context of Southern Africa (Hoogendoorn and Fitchett, 2016). Climate change and tourism research has 
been dominated by studies in South Africa and to a lesser extent Botswana and Namibia (Tervo-Kankare 
et al., 2017). There is even less from other countries such as Lesotho which is where this study is focused.  
In addition to this Southern African perspective, there is concern that the summer tourism sector regarding 
sun and beach tourism far outweigh studies into winter or snow-based tourism which is almost unheard of 
in Southern Africa.  
 
This work intends to address this missing niche with insights into snow-based tourism from an African 
perspective allowing for both of these problems to be addressed. Afriski is a unique resort experience as 
one of the only two ski resorts in Southern Africa and as such provides an excellent case study to 
investigate the issues around climate change and its influence on snow-based tourism in Southern Africa 
(Vanat, 2014). Furthermore, there are various adaptation methods that can be and have been implemented 
as a means of addressing these risks and challenges (Hoogendoorn and Fitchett, 2016), and once again 
Afriski provides an opportunity to explore various adaptation possibilities including the production of 
artificial snow and various yearlong activities such as cycling amongst others. Additionally, Lesotho has 
enormous potential to derive an economic base and financial capital from its tourism industry through 
amplifying the emphasis on large scale resorts, by regional standards, such as Afriski (Camillo, 2015).   
 
 
Camillo, A. (2015). Handbook of research on global hospitality and tourism management. IGI Global. 
 
Hoogendoorn, G. and Fitchett, J.M. (2016). Tourism and climate change: a review of threats and 
___adaptation strategies for Africa. Current Issues in Tourism, pp.1-18. 
 
Steyn, J. N. and Spencer, J. P. (2012). Climate change and tourism: Implications for South Africa. African 
Journal for Physical, Health Education, Recreation and Dance, 18(1), 1-19. 
 
Tervo-Kankare, K., Saarinen, J., Kimaro, M. and Moswete, N. (2017). Nature-based tourism operators’ 
responses to changing environment and climate in Uis, Namibia. African Geographical Review, pp.1-11. 
Union of Concerned Scientists. (2017). How Do We Know that Humans Are the Major Cause of Global 
Warming?. [online] Available at: https://www.ucsusa.org/global-warming/science-and-
impacts/science/human-contribution-to-gw-faq.html#.WnWgp6iWaM8 [Accessed 28 Jan. 2018]. 
 
Vanat, L. (2014). 2014 International Report on Snow & Mountain Tourism - Overview of the key industry figures 
for ski resorts. 
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WHERE WILL THE RESEARCH BE CARRIED OUT?  
(Please furnish name of department) 
The Department of Geography, Environmental Management and Energy 
Studies 
 
WILL CLINICAL TRAILS BE DONE?       
     YES   NO 
If yes supply complete the following 
Investigator-initiated clinical trials – good clinical practice (gcp) training: date and name 
of gcp course 
attended (dd/mm/year) for all investigators (investigators’ meetings do not qualify as 
gcp training). 
 
FULL NAME: 
GCP COURSE NAME: 
DATE OF GCP COURSE: DAY/MONTH/YEAR: 
HOSPITAL/INSTITUTION WHERE EMPLOYED (IF APPLICABLE)  
FULL-TIME OR PART-TIME EMPLOYEE: 
HPCSA NO: 
 
 
1. REQUIREMENTS FOR THE STUDY 
If radiation or isotopes are to be used, written approval must be obtained from relevant authority 
If drugs are to be used, written approval must be obtained from relevant authority 
 
2. STUDY PARTICIPANTS 
 
a) State where and how participants will be selected: 
Random Selection at Afriski Mountain Resort 
b) OR will participants be invited to volunteer or will they be selected?: 
Invited to volunteer  
c) Are the participants subordinate to the person doing the recruiting?  Yes 
  No 
No 
d) If yes, justify the selection  of subordinate participants 
n/a 
e) Will control participants be used?       
    Yes   No 
No 
f) If yes, explain who they are and how they will  be  recruited 
n/a 
g) Participant records: State what records will be used, how they will be selected, whether  the 
study is retrospective or prospective and the approximate range of dates of records. 
Questionnaire survey responses and recordings and notes detailing verbal interviews – including 
demographic information. The questionnaire has elements of both retrospective and prospective 
with a range of questions. These records will be collected over the year (2018). 
h) What is the age range of participants in the study? 
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18 – 75 and above  
i) If participants are minors (under 18 years), from whom will consent be obtained? 
n/a 
j) If participants are minors, is an informed consent document provided? Yes  
  No 
n/a 
k) Sex:           
       Male   Female 
Male and Female 
l) Number of participants and controls? 
Approximately 210 Participants 
m) Will the research benefit the participants in any direct way?      Yes
   No 
 
n) If yes, explain how? 
n/a 
o) Will participants receive any remuneration?      
  Yes   No 
No 
p) If yes, explain what the remuneration is for and how much will be paid. 
n/a 
q) Will participation, non-participation or withdrawal from the study disadvantage persons in any 
way?           
         Yes  
 No  
r) If yes, explain in what why:  
n/a 
s) Explain the steps taken to ensure educated informed consent (make sure that the 
participants fully understand what they are agreeing to) 
A description of the project and a consent form outlining the possible risks and benefits at the 
introduction of the survey questionnaire as well as a verbal explanation to volunteering participants. 
The written consent form will be handed out to all participants.    
t) Is the following participant information sheets attached?  (For written and verbal consent) 
Yes 
u) Informed consent form for written consent. 
Yes 
v) If informed consent will be verbal – explain why? 
No interviews will be limited to only verbal consent, but will all be accompanied by a written consent 
form. However, with the verbal interviews further consent will be explained and agreed on.  
w) If informed consent is not considered necessary – explain why not 
n/a 
x) If a questionnaire or interview is to be used in the research, it must be attached. If not, the 
application cannot be considered. 
Please see attached 
y) How will confidentiality be maintained so that participants are not identifiable to persons  not 
involved in the research?   Please answer the questions below: 
 
i. Will data be confidential? 
Yes 
ii. Will identifiable data be coded and the ‘links’ kept separate? 
 All results will be generalised by province, and no smaller scale observations will be published. 
The completed data files will be stored on a password protected hard-drive once the information 
it contains has been extracted and used to establish an aggregate picture for the study area, as 
well as the perceptions of the destination by those who visit it. Which are the overriding aims of 
the project. 
iii. Who will have access to data? 
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Myself and my supervisors only 
iv. To whom will results be made available? 
Participants, only upon request 
 
 
 
3. HYPOTHESIS 
Problem statement or hypothesis and results expected (Please type) 
This research is aims based, please see the following aims and objectives.  
 
 
4. AIMS/ OBJECTIVES OF THE PROPOSED STUDY 
(State these briefly and succinctly, please list, please type, please do not attach documents, the 
space below may be enlarged if required). 
Aim: To explore the threat of climate change to snow tourism at Afriski, Lesotho. 
 
Objectives:  
1. To determine the perceptions of climate change and concerns among tourists and 
management. 
2. To explore current adaptation methods to ensure snow production in adverse weather 
conditions and various strategies for short, medium and long-term periods. 
3. To investigate the attractiveness of alternative activities among tourists and management. 
 
5. POTENTIAL BENEFITS OF THE RESEARCH FINDINGS 
What are the benefits and how will the benefits be conveyed to the participants? 
(These are required to aid the reviewing committee in performing a harm/benefit assessment.) 
 (Please type) 
If participants chose to request the final report, it will be sent to them.  The resort and the 
participants will ideally gain greater insight into the future impacts of climate change as well as 
the issues relating to distant risks of future climatic conditions. As a result, no one would be 
impacted at present.   
 
6. JUSTIFICATION FOR THE USE OF HUMANS 
If medical or invasive procedures are involved, (briefly justify the use of humans and the number 
needed.  If large numbers are to be used, provide additional rationale for the numbers.  State 
also what non-sentient model/s were considered and on what grounds they were rejected.) 
(Please type) 
n/a 
 
7. EXPERIMENTAL DESIGN (What will be done?) 
(Explain the reasoning behind the study design and experimental planning, with particular 
reference to determination of sample size and statistical analysis. Describe how the subjects 
will be allocated to experimental and control groups and where applicable, how the experimental 
treatments will be assigned to each group. The use of flow charts is recommended. The 
information should be presented in an easily accessible manner.) (Please type) 
n/a 
 
8. EXPERIMENTAL PROCEDURES (How will it be done?) 
(Describe briefly in short annotated sentences IN SEQUENCE, all the steps that will be 
performed in conducting the proposed data survey or experiment. These include: duration of 
data survey procedure /experiment, and if relevant the collection of samples (if body fluids 
give routes of collection and volumes), Is/are procedure/(s) routine for:
 diagnosis/management or specific to this research?) (Please type) 
n/a 
 
9. SEVERITY OF EFFECTS (RISKS) OF THE EXPERIMENTAL PROCEDURES ON THE 
SUBJECTS 
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Will the procedure cause physical or psychological discomfort or deprivation ?  
 YES  NO 
In the case of data surveys please justify the duration of the procedure ( what steps have 
been taken to minimize the time taken for the survey and to avoid discomfort to the 
participants?)  
List the procedures that may cause deprivation, fear, distress and pain. 
n/a 
Describe what  sensations  the person may feel. 
n/a 
Categorise these as minimal, intermediate or high. 
n/a 
* Give their likely duration  in time. 
15 – 20 minutes 
Describe what specific steps will be taken to alleviate these conditions through the use of 
ataractics, dissociative agents, analgesics, anaesthetics or other methods.   Estimate 
how effective these are likely to be.  
n/a 
Explain if no risks are anticipated (Please type) 
Participants will be answering fairly non-personal questions and as they are talking or writing 
down their responses very little risk is perceived or expected, furthermore participation is 
entirely voluntary.   
 
10. STATISTICAL ANALYSIS 
Is the data descriptive only or will it be statistically analysed? 
(Describe briefly how the data obtained from the study will be analysed statistically, explain this 
decision and state by whom the analyses will be performed.) (Please type) 
The data is dominantly descriptive. 
 
11. REFINEMENT 
(Describe the specific steps that have been taken to refine the data survey method or 
experimental procedures to make them as humane as possible i.e. minimising the impact of the 
proposed procedures on the participants’ wellbeing.) (Please type) 
There are no perceived risks to participants that would require refinement. 
 
12. FEEDBACK: 
 Will feedback of the final outcome of the study be provided to the participants? 
 YES  NO 
 If  YES give details of how and when the feedback will be provided. 
Via email upon request 
  If NO explain why feedback is not considered necessary or appropriate 
 
 
13. PERMISSION OF RELEVANT AUTHORITY/IES TO DO THE STUDY   
  (Permit, Letters of approval. State name of authority/ies where applicable) 
 
There are no permits or letters of approval, or state name authorities necessary for this study 
however, Afriski will be contacted directly to request permission to conduct interviews on site. 
 
14. OTHER ETHICS COMMITTEES.   
(What is the status of the application if submitted?) 
n/a 
 
15. ANY OTHER INFORMATION, WHICH MAY BE OF VALUE TO THE COMMITTEE, 
SHOULD BE PROVIDED HERE. 
n/a 
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PLEASE NOTE 
 
Please indicate clearly a correspondence address and contact details. Failure to do so could cause delays. 
 
Full details of the study have to be provided with the application. Sufficient information will assist the Committee to 
understand the protocol detailing the background to the research project, the design of the study and all procedures.   
 
3. Please contact Ms Karien van den Berg, Faculty Officer, Postgraduate Studies, Faculty of Science, C-
Ring 202 APK when any uncertainty or questions arise. Tel: 011 559 3718, Email  karienvdb@uj.ac.za 
 
4. Please note that letters of approval will be available 7 days after a Committee meeting.  Minutes 
must be checked, clearance letters drafted and signed by the Committee Chair before dispatching 
it to applicants. 
 
5. Whether written or verbal consent is to be obtained, the Faculty Ethics Committee requires a Participant 
Information Sheet written in friendly language understandable to lay persons explaining what is required 
from a potential participant.  
 
 This should include the following:  Check that all of this is in the participant info sheet. 
a) Invite participant to take part in the study. 
 
b) Participation is voluntary, and refusal to participate will involve no penalty or loss of benefits to which 
the participant is otherwise entitled. 
 
c) The participant may discontinue participation at any time without penalty or loss of benefits. 
 
d) Provide a brief description of the research, its duration, procedures and what the participant may  
expect and/or be expected to do. 
 
e) Explain any foreseeable risks, discomforts, side effects or benefits, including those for placebo. 
 
f) Disclose alternatives available to the participant. (If risks are involved).  
 
g) Explain where and how the data, photographs, videos and other meterials will be used and 
published. 
 
h) Explain how and when feedback will be provided on the final outcome of the study. 
 
 
6 .In the case of medical and/or invasive procedures, the following are also required: 
 
a) A professional contact name and 24 hour telephone number. 
 
b) Explanation whether medical treatment will be provided in the case of a complication developing. 
 
c) If required - compensation for clinical trial related injuries will be in accordance with the ABPI 
guidelines. 
 
d) A separate Patient Information and Informed Consent sheet for blood / tissue samples taken for 
future testing 
 
e) The Participant Information Sheet may be incorporated into the consent form, or the consent.form 
may be submitted separately.  
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Tourist Questionnaire Surveys 
 
UNIVERSITY OF JOHANNESBURG 
FACULTY OF SCIENCE 
DEPARTMENT OF GEOGRAPHY, ENVIRONMENTAL MANAGEMENT AND ENERGY 
STUDIES 
 
ENVIRONMENTAL CHANGE AND SNOW-BASED TOURISM IN AFRICA: THE CASE OF 
AFRISKI, LESOTHO 
  
Dear Sir / Madam 
 
I am a masters student at the University of Johannesburg doing research into the perception of 
environmental change and the associated concerns for both tourists and managers at the Afriski 
resort. Furthermore, this work serves to investigate the current and proposed methods of adaptation 
in response to adverse weather conditions as well as the attractiveness of various alternative activities 
offered at the resort.   
 
In view of the above, your participation in this survey would be of great benefit, it should take about 
15 mins. Please ensure that all the answers you provide are as accurate and detailed as possible. All 
information you share will remain entirely confidential and your anonymity will be protected at all 
times. I can foresee no possible risk for the participant as a result of involvement in this research and 
it should be understood that there are no financial or other benefits that will be awarded to 
participants. However, you do not have to participate in this research if you do not want to and you 
can opt out of the questionnaire at any point. If you are interested feedback as the result of this 
research please contact me through the details provided below.  
 
Your cooperation and contribution to this endeavor is appreciated. 
 
Kind Regards, 
 
Lara Stockist 
University of Johannesburg 
E-mail: larastockigt@gmail.com 
 
 
  
Prof. Gijsbert Hoogendoorn 
University of Johannesburg 
E-mail:  ghoogendoorn@uj.ac.za 
 
Dr. Jennifer Fitchett 
University of the Witwatersrand 
E-mail:  jennifer.fitchett@wits.ac.za 
  
 
Prof. Jarkko Saarinen 
University of Oulu 
E-mail:  jarkko.saarinen@oulu.fi 
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1. Is this your first time visiting the Afriski Resort?   
 
 
2. If no, how many times you have visited the resort ____ and in what year was your 
first time? _________ 
5. When did you start skiing? 
__________________________________________________________ 
6. When was your last trip to Afriski? 
____________________________________________________ 
7. How experienced a skier are you:  
 
 
 
8. What are the main differences between your experiences of Afriski when compared 
to your previous skiing resort experiences? 
___________________________________________________________________
_______________ 
___________________________________________________________________
_______________ 
 
 
 
9. Please describe the weather during your last trip to Afriski?  
___________________________________________________________________
_______________ 
           
 ___ 
10. Were you satisfied with your experience of snow during your last trip to Afriski? 
 
 
Yes No 
No Experience Little Experience Moderate 
Experience 
Good Experience 
Yes No 
No previous experiences from 
elsewhere 
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11.  Has the weather impacted a previous skiing experience?  
 
 
12. If yes, please elaborate 
___________________________________________________________ 
___________________________________________________________________
______________ 
 
13.  If skiing costs increased at Afriski, do you believe it would remain a worthwhile 
experience? 
 
 
 
 
 
14. How much could skiing costs increase at Afriski, while remaining a viable skiing 
destination of your choice? 
Not at all  10% 20 %  40%  50% more than 50 
%  
 
15. Which of these additional activities have you or would you like to take part in during 
a stay at Afriski? 
 Activity (  ) 
1. Abseiling  
2. Enduro Guided Outrides  
3. Hiking  
4. Monster Rollers  
5. Paintball  
6. Quads for Kids  
7. Fly Fishing  
Yes No 
Yes No Unknown 
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8. Pudi Adventure Land  
9. Kapoko Bike Park  
10. Adventure Bike Guided Outrides  
11. Obstacle Course  
12. Trail Running  
13. Bird Watching  
14. Reading and Relaxation  
 
16. Are there other activities that you would like to take part in? 
_________________________ 
___________________________________________________________________
_______________ 
 
17. What activities would encourage you to visit Afriski in the off season (September 
through May)? 
___________________________________________________________________
_______________ 
 
 
18. What activities would encourage you to visit Afriski during the winter season? 
_______________ 
___________________________________________________________________
______________ 
 
19. Please will you rank the following aspects of your last trip to Afriski: (1 = worst; 5 
= best) 
Activity 1 2 3 4 5 
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Skiing       
Snowboarding       
Playing in snow      
Weather      
Alternative Activities      
 
20. Do you believe that Southern Africa is experiencing the effects of climate change?  
 
 
21. Do you believe climate change will impact tourism at Afriski? 
 
 
22. Please specify Age  
 
23. What is your 
Nationality _______________________________________________________ 
 
24. What is your Highest Level of Education?   
 
25. What is your current Occupation? 
___________________________________________________________ 
 
  
Yes No Unsure 
Yes No Unsure 
18 - 25 26 - 35 36 - 45 46 - 55 56 – 
65  
66 - 75 75 and 
above 
No formal Education Primary 
School  
Secondary 
School 
High School Tertiary Education  Post Graduate 
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Interview Schedule (Managerial Stakeholders) 
Opening: 
Good Afternoon, my name is Lara Stockigt, I am a master’s Student at the University of Johannesburg and I am 
doing research into Climate Change and Snow-Based Tourism in Africa, looking into the case study of Afriski in 
Lesotho specifically. The purpose of this work is to establish a deeper insight into the climatic conditions of the 
ski resort as well as the adaptation mechanisms put in place as a means of addressing the challenges of climate 
change on this industry. In addition to this the various perceptions and opinions on the concepts will be 
investigated to enable greater insights into the behaviours and reactions to this issue. It is my hope that this 
research will enable a unique view into the impacts of climate change on a ski resort as well as to propose 
additional adaptive strategies to further encourage the success of this resort. The interview should take about 
20 minutes, are you able to answer these questions at this time? 
Body: 
1. Please answer these few introductory Questions 
a. How many years have you worked here?  
b. What is your current position at Afriski?  
c. Where are you from? Local?  
d. What are your main seasons?  
e. What are the key products offered within these key seasons?  
 
2. Have you noticed any changes in the climate during the period you have worked here? 
 
3. What climatic threat concerns you the most?   
 
4. Do you have any plans to respond to these concerns if they materialise and/or for climate 
change generally?   
 
5. Can you explain briefly your artificial snow production procedure?  
a. How cold does it need to be to create snow?  
b. Are there other climate requirements e.g. Humidity and air pressure?  
c. During what months do you usually produce snow?  
d. How far in advance do you need to declare the snow season? 
e. What happens if adverse weather interferes with this? (e.g. Do you continue at an 
additional cost of making snow or do you cancel bookings/ announce that snow 
won’t happen?) 
 
6. What other activities are you offering to tourists both off and on season?  
a. Do these contribute to your financial stability? Particularly in the off season?  
b. Do you have plans to offer more activities? Ye 
c. Do you believe that some of your tourists are attracted to Afriski for activities other 
than snow?   
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7. Have you incurred any financial losses because of adverse weather?  
 
8. Do you have concerns around financial losses in the future due to climate change?   
 
Closing: 
 
Thank you very much for your answers I appreciate your time and insights. Is there anything more you feel would 
be beneficial to this research? Would it be alright for me to contact you again if I require any additional 
information on this topic? Thank you once again.  
Please provide a contact number __                   ___ 
 
  
219 
 
Notes on TripAdvisor Analysis 
The following Spreadsheet headings and examples were used for the coding of 
TripAdvisor comments posted online regarding the Afriski Resort.   
 
 
Review 
Date 
Travel 
Month (if 
different) 
Country/Province of 
origin 
Mention 
of 
climate Climate Comments 
Any other interesting 
comments (Alternative 
Activities/ Additional Snow 
Info) 
30-Jun-
09   South Africa - No Info n n 
 
10-Aug-
09  South Africa - Gauteng n n 
We had a great skiing 
experience 
19-Dec-
09  South Africa - Gauteng y 
The gas heaters kept us through 
the cold 
 
04-Aug-
10  India - Channa y 
I went skiing at Afri-Ski in Lesotho 
during July and even though it was 
not snowing, the man made snow 
was still loads of fun. 
 
24-Dec-
10  South Africa - Gauteng n n 
 
01-May-
11  
England- Preston, 
Lancashire n n 
There are electric radiators in 
each bedroom and the wood 
insulated the room very well.  
18-Jul-11  South Africa - Gauteng n n 
If you do not want to ski, you 
can go bum boarding or just 
walk around and enjoy the 
view. 
01-Sep-
11  South Africa - Gauteng y 
The idea of experiencing the snow 
covered slopes of Lesotho 
appealed to us 
If you don’t want to venture out 
on skis, you can just enjoy the 
scenery and relax on their well 
laid out wooden deck while 
watching the others.  
05-Sep-
11  Lesotho - Maseru y 
They keep the slope running with 
artificial snow far beyond the pure 
winter (May to enbeg. August). 
 
11-May-
12  South Africa - KZN y 
It was freezing and so was the 
temperature outside 
 
04-Jul-12  South Africa - Gauteng y 
The Lesotho scenary and snow 
was beautiful - it is a long drive on 
very windy roads 
 
09-Jul-12  South Africa - Western 
Cape 
y You have to hope the weather is 
conducive to skiing because there 
is little else to do except some 
mountain hiking.  
 
09-Jul-12  South Africa - Gauteng y There was snow aplenty and good 
times are there for the taking! 
 
12-Jul-12  South Africa - Gauteng y The snow was fantastic. /  the 
heavy snow fall the pass was 
closed due to extreme ice on the 
road  
 
20-Jul-12  South Africa - Gauteng y Who says theres no snow in Africa! 
there actually is and its quite 
impressive 
 
30-Jul-12  South Africa - Gauteng y Need the correct snow clothes - 
temp was minus 10 with wind chill. 
Sun glasses with good lenses a 
must, thermal underwear, good 
waterproof jackets and pants, and 
good warm boots. Sun block is a 
must. 
 
12-Aug-
12 
 South Africa - Gauteng n n  
13-Aug-
12 
 South Africa - KZN y Yes it was muddy, but really? it is 
wet! There is snow everywhere and 
when the sun shines on snow it 
melts, become water, mix with the 
soil on the mountain and forms 
MUD! 
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